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MALIGNANCY  ASSESSMENT 


INTRODUCTION 

Background 

Cancer  is  a  major  suspect  disease  following  exposure  to  chlorophenols,  phenoxy 
herbicides,  and  dioxin.  Bo^  systemic  cancer  and  skin  cancer  arc  key  focal  points  of  this 
study.  At  present,  there  is  no  scientific  consensus  on  the  dioxin-cancer  question.  There  is, 
however,  concern  that  some  malignancies  including  soft  tissue  sarcoma  (STS)  and  non- 
Hodgkin’s  lymphoma  (NHL)  may  be  associated  'vith  dioxin  exposure. 

Tradidonal  difficulties  in  extrapolating  animal  data  to  humans  and  interspecies 
variability  have  limited  the  direct  applicability  of  much  of  the  experimental  work.  Other  major 
challenges  have  included  difficulties  in  the  ability  to  control  or  characterize  bias:  selection  of 
suitable  controls  or  reference  groups;  quality  and  quantity  of  exposure;  misclassification  of 
exposure;  confounding  exposure  to  known  injurious  chemicals;  sample  size  and  statistical 
power;  number  and  selection  of  relevant  risk  factors;  and  the  lack  of  clearly  denned  clinical 
endpoints  for  study. 

Numerous  animal  studies  have  been  conducted  to  delineate  the  role  of  2,3,7, 8- 
tetrachlorodibenzo-p-dioxin  (TCDD)  on  tumor  initiation,  mmor  promotion,  mutagenesis, 
cocarcinogenesis,  and  deoxyribonucleic  acid  (DNA)  reactivity.  The  consensus  of  most 
research  is  that  TQDD  is  only  weakly  mutagenic,  docs  not  covalently  bind  to  DNA  or  cause  it 
to  initiate  repair  synthesis,  but  behaves  as  a  strong  tumor  promoter  in  already  initiated  cells 
(1).  Recent  animal  studies  have  supported  the  theory  that  TQDD-induced  response  is 
mediated  by  a  nongenotoxic  mechanism.  •  TODD,  binding  to  the  Ah  receptor,  appean  to  alter 
cellular  regulatory  mechanisms  resulting  in  enhanced  cellular  proliferation  (2-6). 


The  oncogenic  response  to  TQ3D  in  animals  has  been  shown  repeatedly  to  depend 
upon  the  age,  sex,  and  strain  of  species,  as  well  as  the  dose  and  route  of  administration  (7,  8, 
9),  In  the  presence  of  a  strong  carcinogen,  TCDD  induced  skin  papillomas  in  homozygous 
hairless  mice  but  not  in  the  heterozygous  strain.  This  clearly  supports  the  promoter  role  of 
TCDD,  a  nongenetic  mechanism  judged  to  be  related  to  receptor  binding  (10). 

Studies  in  rodents  produced  hepatocellular  carcinomas,  squamous  cell  carcinomas  of  the 
oropharynx  and  lung,  and  follicular  ceil  thyroid  adenomas  (11,  12,  13).  TCDD  has  been 
shown  to  affect  the  action  of  estrogen  in  a  number  of  tissues,  possibly  leading  to 
carcinogenesis.  In  rats,  TCDD  has  been  shown  to  promote  liver  cancer  but  to  inhibit  uterine 
and  mammary  nimors  due  to  interference  with  estrogen  activity  (14,  15).  TCDD  also  exhibits 
antiestrogenic  activity  (16,  17,  18)  in  human  cancer  cells. 

Based  upon  these  and  other  studies,  the  International  Agency  for  Research  on  Cancer 
designated  TC^D  as  carcinogenic  in  1982.  There  are  insufficient  data  to  implicate  2,4-D  and 
2,4, 5-T  as  carcinogens. 
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In  a  scries  of  publications  beginning  in  1974,  commonly  known  as  the  “Swedish 
studies,”  extensive  inquiry  was  made  into  occupational  cancer  following  exposure  to  a 
variety  of  herbicides.  Four  related  efforts  (19-22)  using  Swedish  railroad  workers  found  an 
increased  cancer  incidence  associated  with  non-TQDD  containing  herbicides.  However,  a 
review  of  these  studies  by  other  investigators  suggested  cancer  promotion  following  phenoxy 
acid  exposure  (23). 

Prompted  by  a  slight  increase  in  STS  in  the  railroad  workers  and  clinical  experience  with 
a  case  series  of  STS,  Hardell  and  coworkers  launched  an  extensive  second  round  of  studies 
(24-32).  These  efforts  showed  statistically  significant  increased  risks  for  STS,  Hodgkin’s 
Disease  (HD),  and  NHL.  For  exposure  to  phenoxy  acids  alone,  the  risk  ratio  ranged  from  5.3 
to  6.8  for  STS  in  northern  and  southern  Sweden,  respectively,  while  a  range  of  3.3  to  6.6  was 
noted  for  exposure  to  chiorophenol  alone.  For  malignant  lymphoma  (HD  plus  NHL),  risk 
ratios  of  8.4  and  4.8  were  respectively  demonstrated  for  chiorophenol  and  phenoxy  acid 
exposures.  An  association  of  nasal  and  nasopharyngeal  cancer  to  chiorophenol  exposure 
(risk  ratio,  6.7)  was  also  detected  (30),  but  other  specifically  focused  stupes  of  primary  liver 
cancer  and  colon  cancer  were  negative  with  respect  to  phenoxy  acid  or  chiorophenol  exposure 
(29,  31).  The  colon  cancer  study  was  conducted  specifically  to  demonstrate  a  lack  of 
respondent  bias  to  “validate”  previous  questionnaire  and  interview  methods  used  in  the  STS 
studies. 

From  the  outset,  the  Swedish  studies  have  been  criticized  on  mcthodologic  issues  (33, 
34,  35),  prompting  the  primary  authors,  Axclson  and  HardcU,  to  respond  with  clarifications, 
new  calculations,  amplifying  studies  on  additional  cohorts,  and  studies  on  other  cancers  (29, 
32,  36-38).  The  chief  criticisms  centered  upon  possible  respondent  and  observational  biases, 
selection  of  controls,  confounding  exposures,  and  the  degree  of  true  exposure  to  phenoxy 
acids  and  chlorophenols.  The  authors  answered  these  criticisms  within  the  inherent 
constraints  of  the  case-control  methodology.  Their  efforts  have  been  characterized  as  careful, 
clever,  and  properly  stated,  and  have  received  favorable  reviews  (39,  40). 

The  principal  investigators  of  the  Swedish  studies  have  published  reports  of  more  recent 
studies  in  an  attempt  to  clarify  and  strengthen  their  earlier  results  mentioned  above  (41,  42). 
Employing  a  case-control  design  and  including  only  cases  confirmed  by  histopathologic 
examination,  they  compared  55  cases  of  STS  with  220  living  and  110  deceased  population- 
based  controls.  To  reduce  the  potential  impact  of  exposure  recall  bias  in  patients  with  ca.ncer, 
a  second  control  group  from  the  same  tumor  Registry  was  created  which  included  190 
individuals  with  forms  of  cancer  other  than  STS,  malignant  lymphoma,  or  nasopharyngeal 
cancer.  Exposure  to  phenoxyacetic  acids  was  devermined  by  a  questionnaire  that  was 
followed  up  by  direct  telephone  contaa  by  trained  interviewen  blinded  to  the  disease  status 
of  participants.  The  authors  concluded  that  the  relative  risk  for  STS  in  the  exposed  group  was 
3.3  (95%  CL;  [1.4,8.!])  when  compared  to  the  population-based  control  group  and  2.2  (95% 
C.I.:  [0.9,5.3])  relative  to  the  controls  with  other  forms  of  cancer. 
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Though  the  results  of  this  study  tend  to  confirm  the  authors’  previous  observations,  the 
relative  risk  for  developing  STS  was  considerably  lower  than  that  found  in  the  earlier  studies. 
Funhermore,  when  compared  with  the  control  group  with  other  forms  of  cancer,  the  relative 
risk  was  not  statistically  significant.  In  contrast  to  previous  studies,  the  authors  found  no 
increased  risk  for  STS  in  association  with  chiorophenol  exposure.  Finally,  the  authors 


a 


acknowledge  that  a  principal  limitation  in  all  the  occupational  studies  to  date  has  been  the 
difficulty  in  determining  whether  risk  is  associated  with  exposure  to  phenoxyacetic  acids  or  to 
contaminants  such  as  2,3,7,8-TQ)D.  In  their  most  recent  study,  the  authors  cited  evidence 
that  the  increased  risk  of  STS  may  in  fact  be  due  to  other  higher  chlorinated  isomers  of  dioxin 
(42). 


Four  small  industrial  mortality  studies  were  conducted  in  the  late  1970’s  and  early 
1980’s  (43-46).  National  Institute  for  Occupational  Safety  and  Health  investigators  pooled 
the  data  from  these  studies  and  noted  that  3  of  the  105  deaths  (2.9%)  in  these  studies  were 
due  to  STS,  as  contrasted  to  an  expected  0.07  percent  in  the  U.S.  general  population  (47). 
This  study  was  criticized  for  the  addition  of  possibly  noncomparable  industrial  cohorts  and  the 
lack  of  histologic  confirmation  of  the  STS  cases.  A  subsequent  case  report  added  another 
STS  case  to  the  industrial  studies  (48),  and  two  other  reports  revealed  three  unrelated  STS 
cases  also  arising  from  the  industrial  sector  (49,  50).  However,  upon  closer  inspection,  only 
two  of  the  first  four  cases  were  confirmed  as  STS  by  an  independent  histologic  review  (51). 
Other  reviews  of  the  seven  total  cases  were  noteworthy:  there  was  poor  agreement  on  the 
histologic  subtype  of  the  soft  tissue  nimors,  and,  because  of  a  feature  of  the  International 
Classification  of  Diseases,  9th  Revision,  (ICD-9)  system,,  wherein  organ-specific  sarcomas 
are  coded  separately  from  soft  and  connective  tissue  tumors  (ICD  code  171),  death 
certificate -based  studies  underascertain  STS  by  approximately  40  percent  (51,  52).  (Tnis 
latter  problem  did  not  affect  the  Swedish  studies.)  Two  studies  of  workers  from  Dow 
Chemical’s  Midland  facility  have  indicated  slightly  increased  levels  of  some  cancers 
(primarily  soft  tissue),  but  none  of  statistical  significance  (53,  54).  A  study  of  workers 
exposed  during  a  1953  accident  at  a  BASF  plant  in  Germany  also  showed  no  statistically 
significant  increases  in  cancers,  but  this  study  may  have  suffered  from  an  insufficient  cohon 
size  (55). 

Other  cancer  studies  throughout  the  world  showed  mixed  support  for  the  Swedish 
findings.  An  Italian  case-control  effort  (56)  showed  a  weak  association  between  ovarian 
mesoihelial  tumors  and  herbicide  exposure,  whereas  a  Finnish  study  of  a  small  number  of 
pesticide  sprayen  understandably  did  not  detect  any  cases  of  STS  or  malignant  lymphomas 
(ML)  (57).  A  study  of  more  than  4,(X)0  Danish  phenoxy  herbicide  workers  noted  five  STS 
cases  (versus  1.8  expected)  and  seven  ML  cases  (versus  5.4  expected)  (58).  The  author 
concluded  that  the  STS  observation  supported  the  Swedish  work  and  that  the  ML  data  did 
not. 


One  New  Zealand  case-control  study  showed  a  nonsignificant  relative  risk  of  1.3  for 
STS  among  occupations  consistent  with  phenoxy  herbicide  exposure  (59),  although  a  risk  of 
7.2  was  noted  for  STS  and  potential  chlorophenol  exposure  in  tanneries. 

A  related  cancer  registry-based,  case-control  study  revealed  significant  excesses  of 
agricultural  and  forestry  occupations  from  ML  cases  and  multiple  myeloma  cases  (odds  ratio 
1.25)  (60).  A  recent  (1987)  expanded  version  of  this  study  found  no  increase  in  risk  of  NHL 
and  no  trend  toward  increasing  risk  with  increasing  duration  and  intensity  of  exposure  (61). 
In  a  similar  but  larger  cancer  registry  study  in  Sweden,  there  was  no  increased  risk  of  STS 
(relative  risk:  0.9)  in  agricultural  or  forestry  workers  as  contrasted  to  other  industrial 
workers  (62).  Furthermore,  the  STS  risk  was  constant  over  time  in  spite  of  an  increased 


usage  of  phcnoxy  add  herbicides  from  1947  to  1970.  This  Swedish  study  did  not  confinn  or 
show  a  trend  consistent  with  the  earlier  Hardell  studies. 

Other  recent  occupatio.nal  epidemiologic  studies  have  focused  ca  the  inddence  of 
lymphoma  in  agricultural  worken.  Using  a  similar  protocol,  other  Swedish  investigators 
expanded  a  previous  study  dted  above  (62)  to  include  an  analysis  of  HD  and  NHL  (63).  In 
the  total  study  cohort,  which  was  made  up  of  354,620  men  employed  in  various  forestry  and 
agriculture  occupations,  no  increase  in  the  relative  risk  for  NISL  was  found.  Statistically 
significant  elevations  in  relative  risk  for  HD  were  found  in  two  subcohorts,  but  further 
analysis  failed  to  support  an  assodation  with  herbidde  exposure.  Of  the  15  cases  of  HD  in 
silviculture  workers,  8  occurred  in  managers  or  administrators. 

The  prindpal  limitation  of  uncertain  exposure  in  this  and  other  studies  (64,  65)  was 
addressed  in  a  recent  mortality  study  of  322  Dow  Chemical  employees  who  met  probable  or 
definite  criteria  for  chloracne,  an  undisputed  maricer  of  high  level  exposure  to  dioxins  and 
related  compounds  (66).  three  deaths  occurred  in  the  study  cohon  versus  39.5 

expected.  None  of  the  deams  was  related  to  the  suspect  cancers  listed  above. 

A  recent  U.S.  case-controi  study  from  the  Kansas  cancer  registry  has  provided  partial 
suppon  for  Hardell’s  observations  (.67).  The  Kansas  study  was  very  similar  in  methodology 
to  the  early  Swedish  studies  and  tried  to  avoid  bias  and  misclassification.  An  overall  relative 
risk  of  1.6  was  found  for  NHL  in  men  exposed  to  herbicides,  particularly  2,4-D.  As  the 
frequency  of  herbicide  exposure  increased  to  more  than  20  days  per  year,  the  relative  risk  of 
NHL  increased  to  6.0  as  compared  to  nonfanners.  For  herbicide  applicators,  the  relative  risk 
for  NHL  was  8.0.  A  simultaneously  published  review  of  the  Kansas  work  noted  that  this 
should  shift  scientific  concern  from  STS  to  NHL  (68).  A  population-based,  case-control 
study  of  STS  and  NHL  in  western  Washington  found  no  overall  incieascd  risk  of  these 
diseases  associated  with  an  occupational  history  of  exposure  to  chlorophenols  or  phenoxy 
herbicides  (69).  However,  risks  of  NHL  were  significantly  elevated  in  the  specific 
occupational  categories  of  farmers,  forestry  herbicide  applicators,  and  individuals  potentially 
exposed  to  phenoxy  herbicides  in  any  occupation  for  15  yean  or  more.  An  increased  risk  of 
NHL  was  also  noted  among  those  with  occupational  exposure  to  insecticides,  organic 
solvents,  lead,  and  welding  fumes. 

Several  studies  of  Vietnam  veterans  have  attempted  to  determine  whether  veterans 
have  experienced  excessive  mortality,  particularly  from  cancer  (70-77).  Most  of  the  studies 
used  proportionate  mortality  ratio  (PMR)  methodology  and  equated  Vietnam  service  with 
potential  exposure  to  Agent  Orange,  a  procedure  of  considerable  imprecision 
(misclassification).  These  exposure  allocation  difficulties,  coupled  with  the  inherent 
methodological  weaknesses  of  the  PMR  technique,  have  minimized  the  contribution  of  these 
studies  to  the  clarification  of  the  cancer  issue. 


Several  important  studies  of  the  incidence  of  cancer  in  Vietnam  veterans  have  recently 
been  published,  although,  with  the  exception  of  the  Air  Force  Health  Study  (AFHS),  they 
have  not  been  designed  to  relate  the  incidence  of  cancer  to  herbicide  exposure.  The  morrality 
component  of  the  Viemam  Experience  Study  by  the  U.S.  CentOT  for  Disease  Control  (CDC) 
found  the  overall  mortality  from  cancer  to  be  similar  in  Vietnam  and  non-Vietnam  veterans 


(78).  In  a  cohort  mortality  study  of  Army  and  Marine  Corps  veterans  (79),  service  in 
Vietnam  was  associated  with  a  slighdy  elevated  proportionate  mortality  ratio  for  all  causes 
of  cancer  and,  for  cancers  at  specific  sites,  an  increase  in  mortality  rates  due  to  lung  cancer 
and  NHL.  Neither  Army  nor  Marine  veterans  had  an  apparent  increase  in  risk  for  SI  S. 

In  the  latest  report  of  the  third  examination  cycle  of  the  AFHS,  the  frequency  of 
systemic  cancer  for  Ranch  Hands  and  Comparisons  was  similar  (80).  Ranch  Hand 
participants  continued  to  have  a  greater  incidence  of  basal  cell  skin  cancer.  Mortality  studies 
have  shown  no  significant  differences  between  the  Ranch  Hand  and  Comparison  cohorts  (81). 

To  date,  almost  all  of  the  studies  of  veterans  were  negative  for  aggregate  cancer 
associadons.  As  an  example  of  the  veteran  studies,  the  Australian  retraspeedve  cohort 
mortality  effort  revealed  an  overall  reladve  mortality  rado  of  0.99,  an  overall  cancer  mortality 
rado  of  0.95,  and  nonsignificant  stadsdeal  differences  for  STS,  NHL,  and  HD  (73).  Two  more 
recent  case-control  studies  found  no  evidence  for  an  increased  risk  of  STS  in  association  with 
military  service  in  Vietnam  (82,  83). 

The  recendy  released  (though  not  yet  published)  Selected  Cancers  Study  (SCS)  of  the 
U.S.  CDC  focused  more  specifically  on  the  incidence  in  Vietnam  veterans  of  the  NHL.  STS. 
HD,  nasal  and  nasopharyngeal  carcinoma,  and  primary  liver  cancer.  The  case-control  design 
of  the  study  was  selected  as  one  that  requires  fewer  subjects  than  a  cohon  study  and  as  the 
orJy  feasible  method  for  studying  rare  cancers  with  a  long  latency  period.  The  SCS  was 
designed  to  compare  the  risk  of  specific  cancen  among  Viemam  veterans  reladve  to  that  in 
men  with  no  military  service  in  Vietnam.  This  study  was  based  on  diagnoses  of  malignant 
disease  reported  by  eight  tumor  registries  in  the  United  States,  providing  surveillance  of  10 
percent  of  the  total  U.S.  populadon.  The  comparison  group  was  drawn  from  random  telephone 
interviews  and  included  men  of  the  same  age  who  did  not  have  any  of  the  six  cancers  under 
study.  Interviews  were  based  on  a  standardized  quesrionnaire  with  high  parricipation  in  both 
case  (87%)  and  control  (85%)  groups.  The  reladve  risk  of  the  specific  cancers  occurring  in 
association  with  military  service  in  Vietnam  was  determined  by  an  odds  rado  (OR). 

Results  of  the  SCS  defined  a  statistically  significant  (p=O.01)  increase  in  relative  risk 
(RR=1.47;  95%  C.I.;  [1.09,1.97])  for  the  development  of  NHL  in  Viemam  versus  non- 
Viemam  veterans.  Further  analysis  failed  to  reveal  any  significant  increase  in  risk  related  to 
age  at  time  of  service,  rank,  or  job  description  (combat,  combat  support,  or  support).  Navy 
and  Marine  veterans  were  at  a  slightly  greater  risk  but  the  difference  was  not  statistically 
significant.  Pertinent  to  the  current  report,  there  was  no  evidence  that  the  increased  risk  of 
NHL  was  associated  with  factors  thought  to  indicate  an  increased  likelihood  of  herbicide 
exposure.  Furthermore,  Viemam  veterans  who  served  in  HI  Corps  (the  combat  zone  with 
the  heaviest  use  of  Agent  Orange)  were  at  slightly  lower  risk  than  veterans  serving  in  other 
regions. 

More  detailed  summaries  of  the  pertinent  scientific  literature  for  the  malignancy 
assessment  can  be  found  in  the  report  of  the  previous  analyses  of  the  1987  examination  data 
(80). 
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Summary  of  Previous  Analyses  of  the  19S7  Examination  Data 

The  unadjusted  analysis  of  all  veriiied  neoplasms  indicated  that  the  proportion  of  Ranch 
Hands  with  neoplasms  was  significantly  greater  than  that  of  the  Comparisons.  After 
including  suspected  neoplasms  with  verified  neoplasms,  the  Ranch  Hand  proportion  was 
marginally  greater  than  the  Comparison  proportion.  The  majority  of  malignant  neoplasms 
observed  in  the  Ranch  Hands  were  basal  ceil  carcinomas,  a  nonlife>thFeatening  form  of  skin 
cancer.  When  the  analysis  was  performed  only  on  sldn  neoplasms  for  non-Black  participants, 
significantly  more  Ranch  Hands  had  skin  neoplasms  than  did  the  Comparisons  for  both  the 
verified  and  the  verified  and  suspected  diagnoses.  A  significantly  greater  proportion  of  Ranch 
Hands  had  verified  malignant  sl^  neoplasms  than  did  the  Comparisons.  Given  the  presence 
of  a  neoplasm,  a  marginally  significant  higher  proportion  of  Ranch  Hands  had  skin  neoplasms 
than  did  the  Comparisons. 

In  the  unadjusted  analyses  of  verified  basal  cell  carcinoma,  a  marginally  significant 
group  difference  was  found.  The  unadjusted  analysis  of  the  verified  and  suspected  basal  cell 
carcinomas  was  not  significant  After  adjustment  for  covariates,  the  group  contrast  was 
statistically  significant  for  verified  basal  cell  carcinoma  and  marginally  significant  for  die 
verified  and  suspected  diagnoses.  Ranch  Hands  and  Comparisons  differed  significantly  on 
the  frequency  of  participants  with  zero,  one,  or  multiple  verified  basal  ceil  carcinomas.  Also, 
the  Ranch  Hands  had  a  signiilcandy  higher  perce.ntagc  of  participants  with  multiple  verified 
basal  cell  carcinomas  than  did  the  Comparisons. 

Sun  exposure-related  malignant  skin  neoplasms  also  exhibited  group  differences. 
(Approximately  90  percent  of  the  participants  with  sun  exposure-related  icalignant 
neoplasms  had  basal  ceii  carcinomas.)  For  the  unadjusted  analysis,  the  group  contrast  was 
sigiiificant  for  the  verified  diagnoses  and  marginally  significant  for  the  combination  of  verified 
and  suspected  sun  exposure-related  malignant  skin  neoplasms.  For  the  adjusted  analysis  of 
these  neoplasms,  the  Ranch  Hands  and  Comparisons  difi'ered  significandy  for  both  the 
verified  and  combined  diagnoses. 

No  significant  group  differences  were  found  in  the  analyses  of  systemic  ntoplasms  by 
number,  behavior  (malignant,  benign,  uncertain  behavior,  or  unspecified  nature),  or  by  location 
and  site.  Thus,  the  increase  in  overall  malignancy  was  due  to  elevated  relative  risks  for  skin 
cancer  (basal  cell  carcinoma).  Also,  given  the  presence  of  any  systemic  neoplasm,  Rijich 
Hands  and  Comparisons  did  not  differ  significantly  for  malignant  systemic  neoplasms.  The 
number  of  STS  and  NHL  was  comparable  in  the  two  groups.  For  the  1985  examination,  one 
Ranch  Hand  and  one  Comparison  had  verified  STS  (fibrous  histiocytoma  and  fibrosarcoma, 
respectively).  The  Ranch  Hand  was  not  part  of  the  1987  study  because  he  died;  the 
Comparison  with  the  fibrosarcoma  was  part  of  the  1987  examination.  At  the  1985 
examination,  one  Ranch  Hand  was  classified  as  having  a  suspected  leukemia,  HD,  or  NHL. 
He  was  diagnosed  as  a  verified  leukemia  by  the  time  of  the  1987  examination.  At  the  1987 
examination,  there  was  one  verified  case  of  NHL  in  a  Ranch  Hand, 

The  fixed  size  of  the  Ranch  Hand  cohort  limited  the  ability  of  the  study  to  detect  group 
differences  for  the  rare  forms  of  cancer  (particularly  STS  and  NHL).  The  study  had  virtually 
no  statistical  power  to  detect  low  to  moderate  group  differences  for  these  malignancies.  The 
study  had  good  power  to  detect  relative  risks  of  2,0  or  more  with  respea  to  disease  occurring 
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at  prevalences  of  at  least  5  percent  in  the  Comparison  group,  such  as  basal  cell  carcinoma  and 
all  systemic  cancers  combined. 

Parameters  for  the  Malignancy  Assessment 
Deptndent  Variables 

The  malignancy  assessment  was  based  on  lifetime  incidence  of  neoplasms  exclusive  of 
the  neoplasms  occurring  before  the  Southeast  Asia  (SEA)  tours  of  duty.  Information  on  the 
occurrence  of  neoplasms  was  captured  in  the  health  questionnaires  and  the  physical  exami- 
nadons  at  Baseline  (1982)  and  the  1985  and  1987  smdies  and  was  coded  according  to 
conventions  in  the  International  Gassificadon  of  Diseases,  9th  Edidon,  Clinical  Modlficadon 
manual.  Infonnadon  on  neoplasms  from  the  quesdonnaire  and  the  physical  examinadon  were 
combined  to  form  a  lifetime  incidence  of  neoplasms  for  each  pardcipant 

The  term  “neoplasm"  refers  to  any  new  growth  that  may  or  may  not  be  malignant. 
Malignant  neoplasms  are  those  neoplasms  capable  of  invasion  and  metastasis.  Malignant 
and  benign  neoplasms,  carcinomas  in  situ,  and  neoplasms  of  uncciTsin  behavior  or  unspecified 
nature  as  well  as  skin  and  systemic  neoplasms  v/erc  studied.  Systemic  neoplasm  was  used 
to  denote  a  nonskin  neoplasm. 

The  malignancy  assessment  was  based  on  the  number  of  participants  in  the  1987  study 
with  serum  dioxin  assays,  and  not  on  the  number  of  neoplasms.  A  participant  wa.s 
considered  to  have  an  adverse  health  condition  for  the  nialignancy  assessment  if  he  had  one 
or  more  neoplasms. 

Questionnaire  and  Physical  Examination  Data 

During  the  1987  health  interview,  each  study  participant  was  asked  a  series  of 
questions  on  the  incidence  of  cancer  since  the  date  of  his  last  health  interview.  Participants 
who  were  new  to  the  AFHS  also  completed  the  Baseline  health  questionnaire.  Tlie  self- 
reported  conditions  were  verified  by  medical  record  review.  The  verification  stanis  of  each 
self-reponed  neoplasm  was  classified  as  (1)  verified  (supported  by  medical  record), 

(2)  nonverifiable  (not  supported  by  medical  record),  or  (3)  pending  (medical  record  not  yet 
provided).  The  reported  neoplasms  for  which  the  verification  status  is  pending  were  called 
suspected  neoplasms.  Only  data  on  verified  or  suspected  neoplasms  were  used  in  the 
malignancy  assessment  AJl  reponed  neoplasms  in  the  Ranch  Hands  were  verified. 

Suspected  neoplasms  only  occurred  among  the  Comparisons. 

Some  possible  neoplastic  conditions  were  discovered  by  the  physicians  at  the  physical 
examination.  Contingent  upon  participant  authorizauon,  suspicious  skin  lesions  were 
biopsied,  and  the  pathology  was  determined;  however,  no  invasive  procedures  were  used  to 
detea  systemic  neoplasms.  For  some  suspicious  sidn  lesions  and  suspected  systemic 
neoplasms,  ±e  verification  process  had  not  been  completed  by  the  time  of  the  data  analys,  s. 
Both  the  verified  a.nd  suspeaed  (verification  not  completed)  neoplasms  from  the  physical 
examination  were  used  in  the  analysis.  This  was  deemed  necessary  in  order  to  describe  the 
complete  neoplasm  findings,  recognizing  that  confirmation  of  all  suspected  cases  was  difficult. 


Skin  Neoplasm 

The  analysis  of  skin  neoplasms  for  the  malignancy  assessment  was  divided  into  four 
sets.  Each  set  was  analyzed  for  an  assochdon  with  inidal  dioxin,  with  current  dioxin  and 
time  since  tour,  and  with  categorized  current  dioxin.  The  first  two  types  of  analyses  (i.e.. 
Ranch  Hand-only  analyses)  used  verified  skin  neoplasms  only  because  tlierc  were  no 
unconfirmed  cases.  For  the  analysis  using  categorized  current  dioxin,  verified  skin 
neoplasms  were  analyzed  as  well  as  the  combinadon  of  verified  and  suspected  neoplasms, 
wherever  possible. 

Analysis  set  1  consisted  of  analyses  of  sldn  neoplasms  by  behavior.  Four 
behavior  types  were  examined:  (1)  all  skin  neoplasms,  (2)  malignant  neoplasms  only, 

(3)  benign  neoplasms  only,  and  (4)  neoplasms  of  uncertain  behavior  or  unspecified 
nature. 

Analysis  set  2  consisted  of  analyses  of  malignant  skin  neoplasms  by  cell  type. 
Four  types  were  analyzed:  (1)  basal  cell  carcinoma,  (2)  sun  exposure-related 
malignant  skin  neoplasms  (basal  ceil  carcinoma,  squamous  cell  carcinoma,  melanoma, 
and  malignant  epithelial  neoplasms  not  otherwise  specified  [NOS)),  (3)  melanoma,  and 

(4)  squamous  cell  carcinomx  Analyses  of  basal  cell  carcinoma,  melanoma,  and  sun 
exposure-related  malignant  skin  neoplasms  were  conducted  tor  all  sues  comoined  and 
by  locadon/site.  Five  locations/sitcs  were  examined:  (1)  car,  face,  head,  and  neck: 

(2)  trunk;  (3)  upper  extrcmidcs;  (4)  lower  cxtremidcs;  and  (5)  other  sites  (including 
sites  NOS).  Squamous  cell  carcinoma  was  analyzed  for  all  sites  combined. 

A,nalysis  set  3  consisted  of  analyses  of  basal  cell  carcinoma  and  sun  exposure- 
related  malignant  skin  neoplasms  by  occupadon.  For  both  groups  of  neoplasms,  the 
analyses  were  performed  on  the  number  of  participants  with  neoplasms  on  the  car,  face, 
head,  and  neck,  as  compared  to  the  number  of  participants  with  no  neoplasms.  These 
analyses  were  repeated  using  all  other  sites  combined. 

In  addition,  an  analysis  of  participants  having  one  or  more  basal  cell  carcinomas  versus 
no  basal  cell  carcinomas  was  conducted. 

Because  there  were  relatively  few  Blacks  in  this  study  (n=32  for  the  minimal 
assumption;  n=38  for  the  maximal  assumption;  and  n=80  for  the  categorized  current  dioxin 
analyses),  and  since  Black  participana  exhibited  only  benign  sldn  neoplasms,  most  of  the 
subsequent  analyses  were  limited  to  non-Blacks.  However,  both  Blacks  and  non-Blacks 
were  combined  in  the  analysis  of  benign  skin  neoplasms.  No  participants  were  excluded  for 
medical  reasons  from  the  analysis  of  these  variables. 

Systemic  Neoplasms 

The  systemic  neoplasms  were  analyzed  by  behavior  and  body  site.  As  with  skin 
neoplasms,  each  analysis  was  conducted  using  verified  data  and,  when  possible,  also  verified 
and  suspected  neoplasms  The  analysis  of  the  systemic  neoplasms  was  divided  into  two 
sets,  described  below. 


Analysis  set  1  consisted  of  analyses  of  systemic  neoplasms  by  behavior.  Four 
behavior  types  were  examined:  (1)  ^  systemic  neoplasms,  (2)  malignant  neoplasms, 
(3)  benign  neoplasms,  and  (4)  neoplasms  of  uncertain  behavior  or  unspecified  nature. 

Analysis  set  2  consisted  of  analyses  of  malignant  systemic  neoplasms  by  site: 

(1)  ear,  head,  face,  and  neck;  (2)  oral  cavity,  pharynx,  and  larynx;  (3)  brain;  (4)  thymus 
and  mediastinum;  (5)  thyroid;  (6)  bronchus  and  lung;  (7)  colon  and  rectum;  (8)  kidney 
and  bladder;  (9)  prostate;  (10)  testicles;  (11)  ill-defin^  sites;  (12)  carcinoma  in  situ  of 
penis;  and  (13)  carcinoma  in  situ  of  other  and  unspecified  sites. 

In  addition  to  the  analyses  described  above,  the  number  of  participants  with  Hodgkin’s 
disease,  leukemia,  and  malignant  neoplasms  of  lymphoid  and  histiocytic  tissue  were 
analyzed. 

No  participants  were  excluded  for  medical  rcasoi.-:  from  the  analysis  of  these  variables. 
Skin  and  Systemic  Neoplasms 

All  neoplasms,  skin  and  systemic  combined,  were  analyzed  for  an  association  with 
initial  dioxin,  with  current  dioxin  and  rime  since  tour,  and  'vith  categorized  current  dioxin.  As 
in  analyses  of  sUn  neoplasms  only  and  systemic  neoplasms  only,  the  Ranch  Hand-only 
analyses  were  performed  using  verified  diagnoses.  TTic  categorized  current  dioxin  analysis 
was  performed  using  participants  with  a  verified  neoplasm  and  using  participants  with 
verified  and  suspected  neoplasms. 

There  were  no  medic?!  exclusions  in  the  analysis  of  these  variables. 

Covariates 

The  emphasis  on  cancer  was  increased  during  the  1985  study.  In  particular,  the  interval 
health  questionnaire  was  modified  to  collect  information  on  each  geographic  location  in  which 
a  participant  lived  for  more  than  12  months.  Because  ultraviolet  light  exposure  has  been 
acknowledged  as  the  primary  cause  of  basal  cell  carcinoma,  this  information  was  used  to 
compute  a  cumulative  sun-exposure  index  based  on  rcsidertial  history.  An  average  lifetime 
residential  latitude  was  estimated  by  dividing  the  total  degree-years  (i.e.,  the  sum  of  the 
product  of  latitude  [degrees]  and  the  number  of  years  lived  at  each  residence)  from  all 
residences  by  the  total  number  of  residential  years  reponed  on  the  questionnaire.  In  addition, 
detailed  information  on  skin  tannability;  eye,  skin,  and  hair  color,  parental  ethnicity;  and 
lifetime  smoking  history  was  obtained.  This  information  was  obtained  for  participants  in  the 
1987  examination  who  did  not  attend  the  1985  examination. 

In  the  1987  examination,  the  questionnaire  was  expanded  to  capture  a  detailed  history 
of  alcohol  consumption.  Baseline  questions  on  exposure  to  carcinogens  were  repeated  to 
collect  interval  data.  Interval  smol^g  patterns  were  also  captured. 

In  the  analysis  of  the  1987  examination  results,  33  covariates  were  candidates  for 
adjusted  statistical  analyses  assessing  basal  cell  carcinoma  and  sun  exposure-related 
malignant  skin  neoplasms.  Analyses  of  skin  neoplasms  were  limited  to  non-Blacks. 


Candidate  covariatcs  included  age,  lifetime  cigarette  smoking  history,  lifetime  aJcohol  history, 
ethnic  background,  skin  color,  hair  color,  eye  color,  reaction  of  skin  to  sun  exposure,  the 
composite  sun-reaction  index,  average  lifetime  residential  latitude,  and  exposure  to  individual 
carcinogens  and  groups  of  carcinogens.  For  lifetime  cigarette  smoking  history  and  lifetime 
alcohol  history,  the  respondent’s  average  daily  smoking  and  avenge  daily  alcohol 
consumptions  were  estimated  over  his  lifetime,  assuming  365  packs  of  cigarettes  equaled  1 
pack-year  and  365  drinks  equaled  1  drink-year,  respectively. 

The  candidate  covariates  for  the  systemic  malignancy  assessment  were  the  same  as 
those  for  the  skin  malignancy  assessment  with  the  following  exceptions: 

•  Race  was  added  as  a  candidate  covariate. 

•  The  following  covariates  specific  to  sldn  were  deleted:  ethnic  background,  skin  color, 
hair  color,  eye  color,  reaction  of  skin  to  sun  exposure,  sun-reaction  index,  and 
average  lifetime  residential  latitude. 

Definitions  and  categories  of  candidate  covariates  are  provided  below: 

•  Ethnic  Background:  (A)  English.  Welsh.  Scottish,  or  Irish;  (B)  Scandinavian, 

German,  Polish,  Russian,  other  Slavic,  Jewish,  or  French;  (C)  Spanish,  Italian,  or 
Greek;  (D)  Mexican,  American  Indian,  or  Asian;  and  (E)  African. 

•  Skin  Galor  dark,  medium,  pale,  dark  peach,  and  pale  peach. 

•  Hair  Color  black,  dark  brown,  light  brown,  blonde,  and  red. 

•  Eye  Color,  brown,  hard,  green,  gray,  and  blue. 

•  Two  reactions  of  the  skin  to  sun  exposure: 

1)  At  Least  2  Hours  Sun  Exposure.  After  First  Exposure:  bums  painfully,  bums, 
becomes  red,  and  no  reaction, 

2)  After  Repeated  Sun  Exposures:  freckles  with  no  tan,  tans  mildly,  tans 
moderately,  and  tans  deep  brown. 

•  Composite  Sun-Reaction  Index:  a  composite  variable  based  on  two  reaction  of  skin 
to  sun  exposure  variables  was  defined  as  follows:  (1)  bums  painfully  and/or  freckles 
with  no  tan,  (2)  bums  and/or  tans  mildly,  and  (3)  all  other  reactions. 

•  Average  Lifetime  Residential  Latitude:  average  latitude  less  than  37  degrees  and 
avenge  greater  than  or  equal  to  37  degrees. 

•  Exposure  to  Carcinogens  or  Groups  of  Carcinogens: 

Set  I:  asbestos,  ionizing  radiation,  industrial  chemicals,  herbicides,  insecticides, 
and  degreasing  chemicals  (yes/no  for  each). 

Set  2:  anthracene,  arsenic,  benzene,  benzidine,  chromates,  coal  tar,  creo'tntc, 
aminodiphenyl,  chloromeihyl  ether,  mustard  gas,  naphthylamine,  cutting 
oils,  trichloroethylene,  ultraviolet  light  (not  sun),  and  vinyl  chlondc  (yes/no 
for  each). 


Composite  Carcinogen  Exposure  Index:  yes,  if  exposure  to  any  carcinogen 
in  set  2;  no,  otherwise.  Self-reported  information  on  exposure  to  the  15 
individual  carcinogens  of  set  2  was  obtained  at  the  physical  examination. 
Because  substantially  fewer  participants  reported  exposure  to  the 
individual  carcinogens  than  ^ose  of  the  quesdonnaire-based  items 
addressing  the  individual  carcinogens  in  set  1,  and  in  the  interest  of 
reducing  the  number  of  possible  covariates,  a  composite  carcinogen 
exposure  index  was  constructed  from  the  set  of  15  carcinogens. 


As  described  in  the  previous  repon  on  the  1987  examination  study  (see  page  10-10, 
[80]},  the  malignancy  assessment  contained  more  than  30  candidate  covariates  for  use  in 
adjusted  analyses  of  skin  and/or  systemic  neoplasms.  Because  of  the  large  number  of 
covariates,  a  reduced  set  of  candidate  covariates  was  determined  for  the  analyses  of  the  skin 
neoplasms  by  examination  of  the  dependent  variable-covariate  associations  and  a  statistical 
screening  procedure  (see  pages  10-44,  10-45,  and  Appendix  Table  G-2,  [80]).  Based  on 
these  evaluations,  the  covariates  of  age,  skin  reaction  after  at  least  2  hours  of  sun  exposure, 
skin  reaction  after  repeated  sun  exposure,  ethnic  background,  average  lifetime  residential 
latitude,  and  ionizing  radiation  exposure  were  selected  as  covariates  to  be  evaluated  under 
the  stepwise  modeling  procedure.  (Occupation  was  also  a  covariate  included  in  the  skin 
neoplasm  analyses  of  the  1987  examination  repon  [80];  however,  because  of  its  implicit 
strong  association  with  dioxin,  it  is  not  used  as  a  candidate  covariate  for  the  scrum  dioxin 
analyses.)  An  examination  of  the  associations  between  dioxin  and  the  individual  covoriates 
res  Jted  in  expanding  the  above  group  of  six  covariates  to  also  include  hair  color  in  the 
stepwise  modeling  procedure  for  the  scrum  dioxin  analyses  of  the  skin  neoplasms. 

Also,  as  documented  in  the  1987  examination  report  (see  page  10-57,  [80]),  age,  race, 
lifetime  cigarette  smoking  history,  and  lifetime  alcohol  history  were  covariates  used  in  the 
stepwise  modeling  procedure  for  the  adjusted  analyses  of  the  systemic  neoplasms. 
(Occupation  was  also  used  in  the  adjusted  analy.^cs;  however,  as  noted  earlier,  it  is  not  being 
used  for  the  serum  dioxin  analysis.)  Based  on  an  examination  of  the  associations  between 
dioxin  and  individual  covariates,  as  well  as  the  associations  between  individual  covariates 
and  groups  of  systemic  neoplasms  (i.e.,  all  systemic,  malignant  systemic,  benign  systemic 
neoplasms),  the  composite  carcinogen  exposure  index  was  included  with  the  other  covariates 
of  age,  race,  lifetime  cigarene  smoking,  and  lifetime  alcohol  history  for  u,sc  in  the  stepwise 
modeling  procedure  for  the  scrum  dioxin  analyses  of  the  systemic  neoplasms. 

Relation  to  Baseline,  1985,  and  1987  Studies 

Most  dependent  variables  and  covariates  analyzed  in  the  scrum  dioxin  analyses  of  the 
malignancy  data  were  analyzed  in  the  1985  and  1987  studies.  Basal  ceil  carcinoma  replaced  a 
similar  andysis  involving  nonmclanoma  malignant  skin  neoplasms  by  location  and 
occupation.  In  general,  the  same  variables  were  analyzed  in  the  Baseline  study,  although 
less  covariate  information  was  capmred  at  that  time. 

Statistical  Methods 

Chapter  4,  Statistical  Mcthod.s,  describes  the  basic  statistical  analysis  methods  to  be 
used  in  the  malignancy  assessment. 
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Tabic  7-1  summarizes  the  statistical  analyses  that  were  performed  for  the  malignancy 
assessment  The  first  part  of  this  table  identifies  the  dependent  variables  and  the  statistical 
methods.  This  information  is  presented  in  three  sections:  skin  neoplasms,  systemic 
neoplasms,  and  skin  and  systemic  neoplasms.  Data  source,  data  form,  outpoints,  and 
candidate  covariates  are  summarized  at  the  end  of  the  table.  The  second  pan  of  the  table 
describes  the  candidate  covariates.  Abbreviadons  are  used  in  the  body  of  the  table  and  are 
defined  in  footnotes.  Table  7-2  summarizes  the  number  of  participants  with  missing  data  on 
specified  covariates. 

Appendix  F  contains  graphic  displays  of  relative  frequencies  of  Ranch  Hands  with  a 
specific  neoplasm  versus  initial  dioxin  under  the  minimal  and  maximal  assumptions  and 
relative  frequencies  of  Ranch  Hands  and  Comparisons  with  a  specified  neoplasm  versus 
current  dioxin.  Appendix  F  also  presents  graphics  for  dioxin- by-covarlate  interactions 
determined  by  various  statistical  models. 

Appendix  Table  F-1  presents  tabular  displays  of  these  dioxin-by-covaiiate 
interactions.  In  addition,  .^ppe.ndix  Tables  F-2  through  F-5  contain  listings,  by  group,  of  skin 
and  systemic  neoplasm  conditions  used  in  the  analyses. 

Three  statistical  approaches  were  used  to  examine  the  association  between  the 
frequency  of  participants  with  a  specified  neoplasm  and  serum  dioxin  levels.  One  model 
related  a  dependent  variable  to  each  Ranch  Hand’s  initial  dioxin  value  (extrapolated  from 
current  dioxin  values  using  a  fint-order  pharmacokinetic  model).  A  second  model  related  a 
dependent  variable  to  each  Ranch  Hand’s  current  serum  dioxin  value  and  each  Ranch  Hand's 
time  since  tour.  The  phrase  “time  since  tour”  is  often  referred  to  as  “time"  in  discussions  of 
these  results.  Both  of  these  models  were  implemented  under  the  minimal  and  maximal 
assumptions  (i.e..  Ranch  Hands  with  current  dioxin  above  10  ppt  and  above  5  ppt, 
respectively).  The  third  model  compared  the  dependent  variable  for  Ranch  Hands  having 
current  dioxin  values  categorized  as  unknown,  low,  and  high  with  Comparisons  having 
background  levels.  The  contrast  of  the  entire  Ranch  Hand  group  with  the  complete 
Comparison  group  can  be  found  in  the  previous  rcpon  of  analyses  of  the  1987  examination 
(80).  All  three  models  were  implemented  with  and  without  covariate  adjustment.  Chapter  4 
provides  a  more  detailed  discussion  of  the  models. 

RESULTS 

Exposure  Analysis 

Qutsdonnairt  and  Physical  Examination  Data 

In  the  malignancy  assessment  of  the  report  on  the  1987  examination  results,  statistical 
analyses  were  performed  separately  for  participants  with  a  verified  neoplasm  only  and  for 
partreipants  with  verified  and  suspected  neoplasms  combined.  For  the  scium  dioxin  report, 
most  of  the  neoplasms  were  verified  (only  two  participants,  both  Comj:  :  •-’sons,  had  a 
suspected  neoplasm  that  was  not  verified).  In  particular,  for  analyses  involv:”^  only  Ratich 
Hands  (i.e.,  initial  dioxin  analyses,  current  dioxin  and  rime  since  tour  analyses),  ody  verified 
neoplasms  were  analyzed  because  no  Ranch  Hands  had  a  suspected  neoplasm.  For 
analyses  involving  both  Ranch  Hands  and  Comparisons  (i.e.,  the  categorized  current  dioxin 
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TABLE  7-1. 


Statistical  Analysis  for  the  Malignancy  Assessment 


Dependent  Variables 


Category 


Location/ 

Site 

Skin  Neoplasms 


Statistical 

Analyses 


All 

All 

UJ-R 

A:LR 

Malignant 

All 

UdLR 

A:LR 

Benign 

Ail 

UiR 

A.LR 

Uncertain  Bchayior  or 

Unspecified  Nature 

All 

U:LR,CSJ=T 

A;LR 

Cell  Type  andLocarion/Sifff 

• 

Basal  Cell  Carcinoma 

All  Sites  Combined 

Ear,  Face,  Head,  and  Neck 
Trunk 

Upper  Extremities 

Lower  Extremities 

Other  Sites  and  NOS 

U:LR,CSJT 

A:LR 

Sun  Exposure-Related  Malignant 

All  Sites  Combined 

Ear,  Face,  Head,  and  Neck 
Trunk 

Upper  Extremities 

Lower  Extremities 

Other  Sites  and  NOS 

U;LR,CSJT 

A;LR 

TABLE  7-1.  (Continued) 

Statistical  Analysis  for  the  Malignancy  Assessment 


Dependent  Variables 


Category 


Location/ 

Site 


Statistical 

Analyses 


Skin  Neoplasms 


Melanoma 

All  Sites  Combined 

Ear,  Face,  Head,  and  Neck 
Trunk 

Upper  Extremities 

Lower  Extremities 

Other  Sites  and  NOS 

U:LR,CS4=T 

AiR 

Squamous  Ceil  Carcinoma 

All  Sites  Combined 

UrLR.CSJT 

A:LR 

Cell  Type  and  Locadon/Site  bv  Occupation 

Basal  Cell  Carcinoma 

• 

Ear,  Face,  Head,  and  Neck 
All  Other  Sites  and  NOS 
None 

U:LR.CSJT 

A±R 

Sun  Exposure-Related  Malignant 

Ear,  Face,  Head,  and  Neck 

All  Other  Sites  and  NOS 

None 

U:LR,CSJT 

A:LR 

Skin 

Neoplasms 

Multiple  Basal  Cell  Carcinoma 

% 

All 

Systemic  Neoplasms 

U:LR,CSJT 

A:LR 

All 

All 

UUl 

AUl 

Malignant 

All 

U:LR.CSJT 

A;LR 

Benign 

Ail 

>  C 

Uncenain  Behavior  or 

All 

U;LR,CSJFT 

Unspecified  Nature  A:LR 
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TABLE  7-1.  (Continued) 

Statistical  Analysis  for  the  Malignancy  Assessment 
Dependent  Variables 


Category 

Location/ 

Site 

Statistical 

Analyses 

LfigationZSiig 

Malignant 

Ear,  Face,  Head,  and  Neck 

U:LR,CS,FT 

AiR 

Malignant 

Oral  Cavity,  Pharynx,  and 

Larynx 

U:LR,CSJT 

A:LR 

Malignant 

Brain 

U:LR,CSJT 

A;LR 

Malignant 

Thymus  and  Mediastinum 

U:LR,CSJT 

A±R 

Malignant 

Thyroid  Gland 

U:LR,CSd=T 

AiR 

Systemic  Neoplasms 

Malignant 

Bronchus  and  Lung 

U:LR,CSJ=T 

A±R 

Malignant 

Colon  and  Rectum 

U:LR,CSFT 

A:LR 

Malignant 

Kidney  and  Bladder 

U:LR,CSFT 

A:LR 

Malignant 

Prostate 

U:LR,CS,Fr 

AiR 

Malignant 

Testicles 

U:LR,CSJT 

AiR 

Malignant 

El -Defined  Sites 

UiR 

AJLR 

Carcinoma  In  Situ 

Penis 

U:LR,CSJT 

A:LR 
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TABLE  7>L  (Continued) 

Statistical  Analysis  for  the  Malignancy  Assessment 


Dependent  Variables 


Cateeci7 


Carcinoma  In  Sim 
Hodgkin’s  Disease 
Leukemia 


Other  Malignant  Neoplasms  of 
Lymphoid  and  Histiocytic  Tissue 


Location/ 

Site 


Other  and  Unspecified  Sites 


Skin  and  Systemic  Neoplasms 
AU 


Statistical 

Analyses 


UiR 

AiR 

U:LR,CS^ 

A;LR 

U:LR,CSJT 

A:LR 

U:LR.CSJm 

A:LR 


UJ-R 

AiR 


Covariates 

Variable  (Abbreviation) 

Data 

Source 

Data 

Form 

Cutpoints 

Age  (AGE) 

MIL 

C 

— 

Race  (RACE) 

MIL 

D 

Black 

Non-Black 

Lifetime  Cigarette  Smoking 

History  (PACXYR)  (pack-years) 

Q-SR 

C 

" 

Lifetime  Alcohol  History 

Q-SR 

C 

•  • 

(DRKYR)  (drink-years) 


W^adl&rA'S-sgassaayi 


I 

B 

I 

B 

B 

B 


B 

B 

B 


TABLE  7-1.  (Continued) 

Statistical  Analysis  for  the  Malignancy  Assessment 
Covariates 


Variable  (Abbreviation) 

Data 

Source 

Data 

Form 

Cutpoints 

Ethnic  Background 

Q-SR 

D 

A:  English,  Welsh, 

(ETHBACK) 

(1985) 

Scottish,  or  Irish 

B:  Scandinavian, 
German,  Polish, 
Russian,  other 
Slavic,  Jewish,  or 
French 

C;  Spanish,  Italian, 
or  Greek 

D:  Mexican.  American 
Indian,  or  Aslan 

E:  African 

Skin  Color 

PE 

D 

Dark 

(SKIN) 

(1985) 

Medium 

Pale 

Dark  Peach 

Pale  Peach 

Hair  Color 

PE 

D 

Black 

(HAIR) 

(1985) 

Dark  Brown 

Light  Brown 

Blonde 

Red 

Eye  Color 

PE 

D 

Brown 

(EYE) 

(1985) 

Hazel 

Green 

Gray 

Blue 

Reaction  of  Skin  to  Sun 

After  at  Least  2  Hours, 

After  First  Exposure 

Q-SR 

D 

Bums  Painfully 

Bums 

Becomes  Red 

(SUN2HR) 

No  Reaction 

Reaction  of  Skin  to  Sun 

After  Repeated  Exposure 
(SUNRPT) 

Q-SR 

D 

Freckles  With  No  Tan 
Tans  Mildly 

Tans  Moderately 

Tans  Deep  Brown 

TABLE  7-1.  (Continued) 

Statistical  Anaiysis  for  the  Maiignancy  Assessment 
Covariates 


Data 

Data 

Variable  (Abbreviation) 

Source 

Form 

Cutpoints 

Composite  Sun-Reaction 

Q-SR 

D 

Bums  Painfully  (for 

Index  (SUNREAC) 

SUN2HR)  or 

Freckles  Witli  No 

Tan(forSUNRPT) 
Bums  (for  SUN2HR) 

or  Tans  Mildly  (for 
SUNRPT) 

All  Other  Reactions 

Average  Lifetime  Residential 

Q-SR 

D 

Latitude  <37* 

Latitude  (LAT) 

(1985) 

Latitude  >37* 

Asbestos  Exposure 

Q-SR 

D 

Yes 

(ASB) 

No 

Ionizing  Radiadon 

Q-SR 

D 

Yes 

(XRAY) 

No 

Industrial  Chemical 

Q-SR 

D 

Yes 

Exposure  (IC) 

No 

Herbicide  Exposure 

Q-SR 

D 

Yes 

(HERB) 

No 

Insecticide  Exposure 

Q-SR 

D 

Yes 

(INS) 

No 

Degreasing  Chemical 

Q-SR 

D 

Yes 

Exposure  (DC) 

No 

Anthracene  Exposure 

Q-SR 

D 

Yes 

(ANTH) 

No 

Arsenic  Exposure 

Q-SR 

D 

Yes 

(ARS) 

No 

Benzene  Exposure 

Q-SR 

D 

Yes 

(BENZ) 

No 

Benzidine  Exposure 

Q-SR 

D 

Yes 

(BENZID) 

No 
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TABLE  7*1.  (Continued) 

Statistical  Analysis  for  the  Malignancy  Assessment 
Covariates 


Variable  (Abbreviation) 

Data 

Source 

Data 

Form 

Cutpoints 

Chromate  Exposure 

Q-SR 

D 

Yes 

(CHROM) 

No 

C^al  Tar  Exposure 

Q-SR 

D 

Yes 

(COALTAR) 

No 

Creosote  Exposure 

Q-SR 

D 

Yes 

(CREOS) 

No 

Aminodiohenvl  Exuosure 

Q-SR 

D 

Yes 

(AMDIPHEN)  ‘ 

No 

Chloromethyl  Ether  Exposure 

Q-SR 

D 

Yes 

(CHLMETETH) 

No 

Mustard  Gas  Exposure 

Q-SR 

D 

Yes 

(MUSTGAS) 

No 

Naphthylamine  Exposure 

-  Q-SR 

D 

Yes 

(NAFTHYL) 

No 

Cutting  Oil  Exposure 

Q-SR 

D 

Yes 

(CUTOEL) 

No 

Trichloroethylene  Exposure 

Q-SR 

D 

Yes 

(TRICHLETH) 

No 

Ultraviolet  Light  (Not  Sun) 

Q-SR 

D 

Yes 

Exposure  (ULTLIGHT) 

No 

Vinyl  Chloride  Exposure 

Q-SR 

D 

Yes 

(VINCHL) 

No 

Composite  Carcinogen  Exposure 

Q-SR 

D 

Yes 

(CARCIN) 

No 

TABLE  7-1.  (Continued) 

Statistical  Analysis  for  the  Malignancy  Assessment 
Dependent  Variables 

Data  Source:  All  AFHS  questionnaires  and  physical  examinations 
Data  Form;  Discrete 
Outpoints:  Yes/No 

Candidate  Covariates  for  Skin  Neoplasms:  All  covaiiates  listed  above  except  race. 

Candidate  Covariates  for  Systemic  Neoplasms:  All  covariates  listed  above  except  ethnic 
background,  sldn  color,  hair  color,  eye  color,  reaction  of  skin  to  sun  exposure  variables, 
composite  sun-reaction  index,  and  average  lifetime  residential  latitude. 


Abbreviations 

Data  Source:  MIL—Air  Force  military  records 

Q-SR— 1987  questionnaire  (self-reported) 

Q-SR  (1985)— 1985  questionnaire  (self-reported);  updated  for 

participants  who  attended  the  1987  study  but  not  the 
1985  study 

PE- 1987  physical  examination 

PE  (1985)— 1985  physical  examination;  updated  for  participants  who 
attended  the  1987  study  but  not  the  1985  study. 
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Data  Form:  D—Discrcte  analysis  only 

Statistical  Analyses:  U— Ut'adjusted  analyses 

A— Adjusted  analyses 

Statistical  Methods:  CS— Chi-square  contingency  table  test 

FT— Fisher’s  exact  test 
LR— Logistic  regression  analysis 
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Other 


NOS—Not  otherwise  specified 


TABLE  7-2. 


Number  of  Partidpants  With  Missing  Data  for  the 
Malignancy  Assessment 


Variable 

Use 

—  Assumprinn 

CatCffOrized  nirtrin 

Variable 

(Ranch  Hands  Only) 
Minimal  Maximal 

Ranch 

Hand 

Ethnic  Background^ 

COV 

13 

17 

16 

15 

Hair  Color* 

COV 

0 

0 

0 

1 

Reaction  of  Skin  to 

Sun  After  Repeated 
Exposure* 

COV 

0 

0 

0 

I 

Average  Lifetime 
Residential  Latitude* 

COV 

0 

0 

1 

5 

Lifetime  Alcohol 

History 

COV 

6 

9 

9 

2 

Composite  Carcinogen 
Exposure' 

COV 

6 

11 

10 

7 

^Non-Blacks  only. 
COV-Covariatc  (missing  dau). 


inalysij),  separate  analyses  were  performed  for  verified  neoplasms  and  for  the  combination 
of  verified  and  suspected  neoplasms  when  suspected  neoplasms  were  present.  When  a 
portion  of  an  individual  table  presents  results  on  the  categorized  current  dioxin  analysis,  a 
subtitle  identifies  whether  participants  with  verified  or  verified  and  suspected  neoplasms 
were  used.  When  no  suspected  neoplasms  arc  present  for  a  dependent  variable,  only  tables 
labeled  as  “verified”  arc  provided. 

In  some  analyses,  the  number  of  participants  with  a  neoplasm  was  very  sparse  or  zero, 
thereby  precluding  an  unadjusted  and/or  adjusted  analysis.  For  completeness  of 
documentation  on  such  analyses,  the  relative  frequencies  and  sample  sizes  are  provided 
without  the  associated  relative  rislu,  confidence  intervals,  and  p-values. 

All  Skin  Neoplasms 

Modtl  1;  Ranch  Hands  -  Lo^2  (initial  Dioxin) 

Under  the  minimal  and  maximal  assumptions,  the  unadjusted  analyses  of  the  frequency 
of  Ranch  Hands  with  a  venrled  skin  neoplasm  (regardless  of  behavior  or  ceil  type;  c.Yhibitcd 
significant  or  marginally  significant  relative  risks  less  than  1  with  respect  to  initial  dioxin 
(Table  7-3  [2]  md  fbj:  Est.  .RR=0.77,  p=().01-t  and  Esr.  RR=0.S8,  p=().092.  respeenveiv). 

For  die  minimal  analysis,  the  .-elanve  frequencies  of  Ranch  Hands  with  a  verified  skin 
neoplasm  were  22.9,  15.2,  and  12.5  percent  within  the  low,  medium,  and  high  initial  dioxin 
categories.  The  corresponding  relative  frequencies  of  Ranch  Hands  under  the  maximal 
assumption  were  16.6,  17.7,  and  12.3  pcrcenL 

Under  the  minimal  assumption,  the  adjusted  analysis  of  the  frequency  of  Ranch  Hands 
with  a  verified  skin  neoplasm  ailso  exhibited  a  significant  relative  risk  (Table  7-3  [c]:  Adj. 
RR=0.77,  p=0.021),  but  it  was  less  than  1.  Under  the  maximal  assumption,  the  relative  risk 
became  nonsignificant  after  adjusting  for  age,  skin  reaction  after  at  least  2  hours  of  sun 
exposure,  and  ethnic  background  (Table  7-3  [d];  p=0.278). 

Modti  2:  Ranch  Hands  -  Log2  (Current  Dioxin)  and  Time 

Under  the  minimal  assumption,  the  unadjusted  analysis  of  the  frequency  of  Ranch  Hands 
with  a  verified  skin  neoplasm  had  a  nonsignificant  interaction  between  current  dioxin  and  time 
since  tour  (Table  7-3  [e]:  p=0.646).  Although  the  interaction  was  nonsignificant,  the  relative 
risk  within  each  time  stratum  was  marginally  significant  but  less  than  1  (SI 8.6  years:  Est. 
RR=0.69,  p=0.054;  >18.6  yean:  Est.  RR=0.77,  p'=0.083).  The  relative  frequencies  of  Ranch 
Hands  with  a  verified  skin  neoplasm  within  the  low,  medium,  and  high  current  dioxin 
categories  were  20.0,  16.5,  and  9.3  percent  for  time  of  18.6  years  or  less,  and  25.9,  14.0,  and 
14.9  percent  for  time  over  18.6  years. 

Under  the  maximal  assumption,  the  interaction  of  current  dioxin  and  time  was 
nonsignificant  for  the  unadjusted  analysis  of  Ranch  Hands  with  a  verified  skin  neoplasm 
(Table  7-3  [f]:  p=0.253).  Although  the  interaction  was  nonsignificant,  the  relative  risk  for 
time  of  18.6  yean  or  less  was  of  borderline  significance  (Table  7-3  [f):  Est  RR=0.80, 
p=0.062)  but  less  than  1.  The  relative  frequencies  of  Ranch  Hands  with  verified  skin 
neoplasms  within  the  later  time  since  tour  stratum  (SI  8.6  years)  were  19.6,  18.4,  and  9.9 
percent  for  the  lo-v,  medium,  and  high  current  dioxin  categories. 
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TABLE  7-3. 

Analysis  of  All  Skin  Neoplasms 


Ranch  Hands  •  Log2  (Initial  Dioxin)  -  Unadjusted 


Assumption 

Initial 

Dioxin 

n 

Percent 

Yes 

Est.  Relative 
Risk  (95%  C.I.)a 

p-Value 

a)  Minimal 

Low 

118 

22-9 

0.77  (0.62,0.96) 

0.014 

(n=489) 

Medium 

243 

15.2 

High 

128 

12.5 

b)  Maximal 

Low 

181 

16.6 

0.88  (0.75.1.02) 

0.092 

(n=704) 

Medium 

344 

17.7 

High 

179 

12.3 

Ranch  Hands  •  Log2  (Initial  Dioxin)  •  Adjusted 

Adj.  Relative  Covariate 


Assumption _ Risk  (95%  C.I.)^ _ p-Value _ Remarks 


c)  Minimal 

0.77  (0.61,0.97) 

0.021 

SUN2HR  (p<0.001) 

(n=476) 

• 

ETHBACK  (p*O.032) 

d)  Maximal 

0.92  (0.78,1.08) 

0.278 

AGE  (p=0.031) 

(n=687) 

SUN2HR  (p=0.002) 
ETHBACK  (p=0.0I7) 

*ReIaiiv«  luk  for  a  twofold  increase  in  dioxin. 

Note:  Minimal-Low:  52-93  ppt;  Medium:  >93-292  ppt;  High:  >292  ppt 

Maximal-Low:  25-56,9  ppq  Medium:  >56.9-218  ppt;  High:  >218  ppL 
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TABLE  7-3.  (Continued) 
Analysis  of  AH  Skin  Neoplasms 


Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Unadjusted 

Percent  Yes/(n) 

Current  I>iQxin  _ 

Tune  Esl  Relative 


Assumption 

(Yrs.) 

Low 

Medium 

High 

Risk  (95%  C.I.)a 

p-Value 

e)  NHnimal 
(n-489) 

518.6 

>18.6 

20.0 

(65) 

25.9 

(54) 

16.5 

(121) 

14.0 

(121) 

9.3 

(54) 

14.9 

(74) 

0.69  (0.48,1.01) 

0.77  (0.58.1.03) 

0.646b 

0.054C 

0.083C 

f)  Maximal 
(nai704) 

518.6 

>18.6 

19.6 

(102) 

10.3 

(78) 

18.4 

(179) 

18.7 

(166) 

9.9 

(81) 

13.3 

(98) 

0.80  (0.62.1.01) 

0.96(0.78,1.18) 

0.253^ 

0.062C 

0.67  ic 

Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Adjusted 


Assumption 

Time 

(Yrs.) 

Adj.  Relative 

Risk  (95%  C.I.)a 

p-Value 

Covariate 

Remarks 

g)  Minimal 
(n»476) 

518.6 

>18.6 

0.70  (0.48.1.02) 

0.80  (0.59.1.08) 

0.604b 

0.065C 

0.1 42C 

SUN2HR  (p<0.001) 
ETHBACK  (p=<).037) 

h)  Maximal 
(n»687) 

518.6 

>18.6 

0.86  (0.67.1.10) 

1.02  (0.82,1.23) 

0.286b 

0.224C 

0.835C 

AGE  (p*0.022) 

SUN2HR  (p»0.002) 
ETHBACK  (p-0.015) 

*Rel«tiv«  ri*k  for  t  rwofoW  incr«»*«  in  dioxut. 

^ejl  of  ii|niric«ic«  for  homog«ieiry  of  rrlior#  riiki  (cufT<!Trt  diottn  coritinuou*.  timo  ctt»fonMrJ). 
®T«»t  of  significmc*  for  reUiir*  mk  rqud  'o  I  (currenl  diorm  cotitmoom,  iun«  c*l*|oril»d) 

Now;  Minimal'-Low:  >1014. 63  pp<:  Mrdiom:  >14  63-45  73  ppi;  Hifth:  >43.73  ppt 
Mix]mil-Low:  >3-9  01  ppt;  Medium;  >9.01-33.3  ppt;  Hijh;  >33J 
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TABLE  7-3.  (Continued) 


Analysis  of  All  Skin  Neoplasms 
(Verified) 


il)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  • 

Unadjusted 

Current 

Dioxin 

Percent 

Est  Reiadve 

n 

Yes  Contrast 

Risk  (93%  C.L) 

p-Value 

Background 

739 

13.0  All  Ctteg^iHes 

0.195 

Unknown 

333 

17.1  Unknown  vs.  Background 

US  (0.97.1.98) 

0.073 

Low 

184 

16.3  Low  vs.  Background 

1.30  (0.84.2.04) 

0.242 

High 

179 

1 1.7  High  vs.  Background 

0.89  (0.54.1.47) 

0.651 

Total 

1.433 

jl) 

Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category 

•  .Adjusted 

Current 

Dioxin 

Adj.  Relative 

Covariate 

Category 

n 

Contrast  Risk  (95%  C.I.) 

p-Value 

Remarks 

BackgrouivJ 

719 

AH  Categories 

0.262  ACE  (p-0.138) 

ETOBACrK  (p-0.034) 

Unknown 

324 

Unknown  vs.  Backgrotajd  1.32  (0.92.1.91) 

0,134  SUN2HR  (p-0.008) 

Low 

180 

Uw  vs.  Background  1.39  (0.89 J.  19) 

0.150  LAT  (p-0.133) 

High 

175 

High  vs.  Background  0.93  (0.53,1  J7) 

0.778 

Total 

U98 

Not*:  Background  (Comparisoni);  Cunent  Oioain  ilO  ppL 

Unknown  (Ranch  Hindi);  Current  Dioain  ilO  ppt. 

Low  (Ranch  Hands);  Id  ppt  <  Current  Oioiin  idSJ  ppc 
High  (Rwicii  Hands);  Current  Dioxin  >33J  ppc 


/ 
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TABLE  7-3.  (Continued) 


Analysis  of  All  Skin  Neoplasms 
(Verified  and  Suspected) 


12)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  •  Unadjusted 


Current 

Dioxin  Percent  Esl  Relative 

Category _ n _ Yes _ Contrast _ Risk  (95%  CJ.) _ p-VaJue 


Background 

739 

13.3  All  Categories 

0.230 

Unknown 

333 

17.1  Unknown  vs.  Background  1 J5  (0.95,1.93) 

0.097 

Low 

184 

16.3  Low  vs.  Background  1.27  (0.82,1.99} 

0.285 

High 

179 

11.7  High  vs.  Background  0.87  (0.53,1.44) 

0.383 

Total 

1,433 

j2) 

Ranch 

Hands  and  Comparisons  by  Current  Dioxin  Category  -  Adjusted 

Current 

Dioxin 

Adj.  Relative 

Covariate 

Category 

n 

Contrast 

Risk  (95%  C.I.) 

p-Value 

Remarks 

Background 

719 

All  Categories 

0.296 

ACE  (p«K).144) 

ETHBACK  (pwO.086) 

Unknown 

324 

Unknown  vs.  Backgrtnind 

1.30  (0.90.1.87) 

0.162 

SUN2HR  (p-0.006) 

Low 

180 

Low  vs.  Background 

1.36  (0.87Z14) 

0.184 

LAT  (p»0.103) 

High 

173 

High  vs.  Background 

0.90  (0.33,1.52) 

0.694 

Total 

U98 

NoU:  Background  (Compahjonj):  Current  Dioxin  ilO  ppt 

Unknown  (Ranch  Handa):  Current  Dtoxin  slO  ppt. 

Low  (Ranch  Handa):  15  ppt  <  Cunent  Dioxin  iJ3,5  ppc 
High  (Ranch  Handa):  Current  Dioxin  >33  3  ppc 


Under  the  minimal  and  the  maximal  assumptions,  the  adjusted  analysis  of  tlie  frequency 
of  Ranch  Hands  with  a  skin  neoplasm  contained  nonsignificant  interactions  between  current 
dioxin  and  time  (Table  7-3  [g]  and  [hj;  p=0.604  and  p=0.286,  respectively).  After  adjusting 
for  covariates  under  the  minimal  assumption  (i.e.,  skin  reaction  after  at  least  2  hours  of  sun 
exposure  and  ethnic  background)  and  under  the  maximal  assumption  (i.e.,  age,  ethnic 
background,  skin  reaction  after  at  least  2  hours  of  sun  exposure),  two  stratum-specific 
relative  risks,  which  were  marginally  significant  in  the  unadjusted  analysis,  became 
nonsignificant.  In  both  cases  the  unadjusted  and  adjusted  relative  risks  were  less  than  1. 
Under  the  minimal  assumption.  Ranch  Hands  with  later  tours  displayed  a  marginally 
significant  relative  risk  (Adj.  RR=0.70,  p=0.065)  but,  again,  it  was  less  than  1. 

Modtl  3:  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category 

In  the  unadjusted  analysis  of  the  relative  frequency  of  participants  with  a  verified  skin 
neoplasm,  the  overall  contrast  of  Ranch  Hands  with  unlmown,  low,  and  high  current  dioxin 
and  Comparisons  with  background  current  dioxin  was  nonsignificant  (Table  7-3  [il]: 
p=0.195).  Although  the  overall  contrast  was  nonsignificant,  the  contrast  of  Ranch  Hands  in 
the  unknown  current  dioxin  category  with  Comparisons  in  the  background  category  was 
marginally  significant  (Est.  RR=1.38,  95%  C.I.:  [0.97,1.98],  p=0.075).  Tne  adjusted  analysis 
of  participants  'vith  a  verified  skin  neoplasm  also  contained  a  nonsignificant  overall  contrast 
(Tabie  7-3  [jl]:  p=0.262).  After  adjusting  for  age.  ethnic  background,  sk;n  reacrion  ai'ter  at 
least  2  hours  of  sun  exposure,  and  average  lifetime  residential  latitude,  the  unknown  versus 
background  contrast  was  nonsignificant  (p*0.134),  as  were  the  other  two  contrasts  of 
interest  (p^0,13  for  both  contrasts). 

The  corresponding  unadjusted  analysis  of  the  combination  of  verified  and  suspected  skin 
neoplasms  contained  a  nonsignificant  overall  contrast  (Table  7-3  [i2]:  p=0.230);  the 
unknown  versus  background  category  contrast  was  again  marginally  significant  (Est. 
RR»1.35,  95%  C,I,:  [0.95,1.93],  p=0.097).  An  adjusted  analysis  that  accounted  for  the 
covariates  of  age,  skin  reaction  after  at  least  2  hours  of  sun  exposure,  ethnic  background,  and 
average  lifetime  residential  latitude  also  contained  a  nonsignificant  overall  contrast  (Table 
7-3  [j2]:  p=0.296),  as  well  as  nonsignificant  Ranch  Hand  versus  Comparison  contrasts 
(p>0.15  for  each  contrast). 

Malignant  Skin  Neoplasms 

Model  1:  Ranch  Hands  •  Log2  (Initial  Dioxin) 

In  the  unadjusted  analysis  using  initial  dioxin,  the  frequencies  of  Ranch  Hands  having  a 
verified  malignant  skin  neoplasm  (regardless  of  cell  type)  displayed  a  significant  relative  risk, 
less  than  1,  under  the  minimal  assumption  (Table  7-4  [a]:  Est.  RR=0,70,  p=0.014).  The 
relative  frequencies  of  Ranch  Hands  with  a  verified  malignant  skin  neoplasm  were  14.4.  7.8. 
and  7.0  pcrc'^nt  for  the  low,  medium,  and  high  initial  dioxin  categories.  In  the  maximal 
analysis  using  initial  dioxin,  the  relative  risk  for  Ranch  Hands  with  a  verified  malignant  skin 
neoplasm  was  nonsignificant  and  also  less  than  1  (Table  7-4  [b]:  p=0.136). 

In  the  adjusted  ajialysis  of  the  frequency  of  Ranch  Hands  with  a  malignant  skin 
neoplasm,  there  was  a  significant  interaction  between  initial  dioxin  and  ionizing  radiation 
under  the  minimal  assumption  (Table  7-4  [c];  p=0.020).  To  explore  this  interaction,  results 
were  investigated  separately  for  those  Ranch  Hands  who  reported  exposure  to  ionizing 
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TABLE  74. 


Analysis  of  Malignant  Skin  Neoplasms 


Ranch  Hands  •  Log2  (Initial  Dioxin)  •  Unadjusted 


Initial 

Percent 

Est  Relative 

Assumption 

/.Hoxin 

n 

Yes 

Risk  (95%  C.I.)a  p- Value 

a)  Minimal 

Ix)w 

118 

14.4 

0.70  (0.^2,0.95)  0.014 

(n=489) 

Medium 

243 

7.8 

High 

128 

7.0 

b)  Maximal 

Low 

181 

8.3 

0.86  (C.70,1.05)  0.136 

(n=704) 

Medium 

344 

10.8 

High 

179 

6.1 

Ranch  Hands 

-  Log2  (Initial  Dioxin) 

•  Adjusted 

Adj.  Relative 

Covariate 

Assumption 

Risk  (95%  C.I.)a 

p- Value 

Remarks 

c)  Minimal 

0.82  (0.60,1.13)** 

0.212** 

INTr*XRAY  (p=0.020) 

(n=476) 

ETHBACK  (p=0.038) 
SUN2HR  (p=0.004) 

SUNRPT  (p=0.021) 
AGE*XRAY  (p=0.013) 

d)  Maximal 

0.88  (0.71,1.11) 

0.276 

ETHBACX  (p=0.042) 

(n=687) 

SUN2HR  (p=0.021) 

HAIR  (p=0.142) 

AGE*LAT  (p=0.039) 

SUNRPT*LAT  (p=0.007) 
SUNRPT*XRAY  (p=0.016) 

*Re!itive  risk  for  t  twofold  increuo  k:  dioxin. 

••Initiil  dioxin-by-coviri»«  interaction  (0,01<]rS0.05);  adjusted  reUtiva  risk.  conTidenca  interval,  and  p-value  derived 
from  a  model  fitted  after  deletion  of  this  interaction. 

Note:  Minimal-Low:  32-93  ppc;  .Medium:  >93-292  ppq  High;  >292  ppL 

Maximal-Low:  23-36.9  ppt;  Medium:  >36.9-218  ppc  High;  >218  ppt 
INTT;  Log]  (initial  dioxin). 


TABLE  7*4.  (Continued) 
Analysis  of  Malignant  Skin  Neoplasms 


Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Unadjusted 

Percent  Ye3/(n) 
Current  Dioxin 

Time 

Est  Relative 

Assumption 

(Yrs.) 

Low  Medium 

High 

Risk  (95%  C.I.)a 

p-Value 

e)  Minimal 

0.528b 

(n=489) 

<18.6 

13.8  9.9 

5.6 

0.61  (0.37,0.99) 

0.046C 

(65)  (121) 

(54) 

>18.6 

14.8  6.6 

6.8 

0.74  (0.50,1.12) 

0.156C 

(54)  (121) 

(74) 

f)  Maximal 

0.797b 

(n=704) 

<18.6 

8.8  2.8 

3.7 

0.83  (0.62,1.13) 

0.241C 

(102)  (179) 

(81) 

>18.6 

7.7  9.6 

6.1 

0.88  (0.66,1.17) 

0.386C 

(78)  (166) 

(98) 

Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Adjusted 

Time 

Adj.  Relative 

Covariate 

Assumption 

(Yrs.) 

Risk  (95%  C.I.)a 

p-Value 

Remarks 

g)  Min' nal 

0.335b 

ETHBACK  (p=0.040) 

(n=476) 

^18.6 

0.70  (0.42,1.16) 

0.167C 

SUN2HR  (p=0.008) 

>18.6 

0.96  (0.63,1.47) 

0.85 1C 

SUNRPT  (p=0.025) 
AGE*XRAY  (p=0.030) 

h)  Maximal 

0.743b 

ETHBACK  (p=0.031) 

(n=687) 

il8.6 

0,88  (0.63,1.22) 

0.433c 

SUN2HR  (p=0.018) 

>18.6 

0.95  (0.68,1.31) 

0.740C 

AGE*LAT  (p=0.045) 
SUNRPT*LAT  (p=0.007) 
SUNRPT^XRAY  (p=0.015) 

*ReIidve  mk  for  a  twofold  increa^ic  in  dioxin. 

*^est  of  significance  for  homogeneity  of  relative  risks  (current  dioxin  continuous,  time  categoriied). 
^est  of  significance  for  relative  risk  equal  to  1  (current  dioxin  continuous,  time  categorized). 

Note:  Minimal-Low:  >10-14.65  ppt;  Medium:  >14.65-43.75  n’t!  High:  >45.73  ppt. 

Maximal-Low:  >5-9.01  ppq  Medium:  >9.0I-33J  ppt;  High:  >33-3  ppt. 
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TABLE  7-4.  (Continued) 


Analysis  of  Malignant  Skin  Neoplasms 
(Verified) 


il)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  -  Unadjusted 

Cunent 

Dioxin  Percent  Est  Relative 

Category _ n _ Y« _ Contrast _ Risk  (95%  CX) _ p-Value 


Background 

739 

7.4 

Unknown 

333 

9.9 

Low 

184 

9,2 

High 

179 

5.0 

Total 

1,435 

All  Categories 

Unknown  vs.  Backgitxind 
Low  vs.  Background 
High  vs.  Background 


0.197 

1J7  (0.87,2.15) 

0.174 

1.27  (0.72.2.24) 

0.417 

0.66  (0.32,1.36) 

0.258 

jl)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  -  Adjusted 


Current 


Dioxin 

Adj.  Relative 

Covariate 

Category 

n 

Contrast 

Risk  (95%  CJ.) 

p- Value 

Remarks 

Background 

.  718 

All  Categories 

0381 

SUN2HR  (p»0.008) 
SUNRPT  (p-0.028) 

Unknown 

324 

Unknown  vs.  Backgrouid 

U3  (0.83^.14) 

0.238 

LAT  (p-0.022) 

Low 

180 

Low  vs.  Background 

1.47  (0.8U.65) 

0.201 

AGE'ETHBACK 

High 

175 

High  vs.  Background 

0.84  (0.40,1,78) 

0.657 

(d*C.025) 

HAm*XRAY  (p=0.039) 

Total 

1,397 

Note:  Bickground  (Comparisotu):  Current  Dioxin  :^10  ppt. 

Unknown  (Ranch  Hands);  Current  Dioxin  ^10  ppL 
Low  (Ranch  Hands);  13  ppt  <  Current  Dioxin  ^33-3  ppt. 
High  (Ranch  Hands);  Cunent  Dioxin  >33  J  ppc 


TABLE  7>4.  (Contiwued) 


Analysis  of  Malignant  Skin  Neoplasms 
(Verified  and  Suspected) 


i2)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  •  Unadjusted 

Current 


Dioxin 

Category 

n 

Percent 

Yes 

Contrast 

EsL  Relative 

Risk  (95%  C.I.) 

p-Value 

Background 

739 

7.6 

All  Categories 

0.209 

Unknown 

333 

9.9 

Unknown  vs.  Background 

1.34  (0.85.2.11) 

0.201 

Low 

184 

9.2 

Low  vs.  Background 

1.24  (0.70.2.19) 

0.456 

High 

179 

5.0 

High  vs.  Background 

0.65  (0.31.1.33) 

0.238 

Total 

j2) 

1.435 

Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  - 

Adjusted 

Current 

Dioxin 

Category 

n 

Adj.  Relative 

Contrast  Risk  (95%  C.I.)  p-Value 

Covariate 

Remarks 

Background 

718 

All  Categories 

.  0J74 

SUN2HR  (p»0.006) 
SUNRPT  (p»0.022) 

Unknown 

324 

Unknown  vs.  Background 

UO  (0.81.2.09) 

0.276 

LAT  (p=0.015) 

Low 

180 

Low  vs.  Background 

1.44  (0.80J2.60) 

0.222 

AGE*ETHBACK 

High 

175 

High  vs.  Background 

0.83  (0.39,1.75) 

0.618 

(p=0.C22) 

HAIR’XRAY  (ps^O.027)- 

Total 

U97 

Noce:  Background  (Comparisons):  Current  Dioxin  ilO  ppL 

Unknown  (Ranch  Hands):  Current  Dioxin  slO  ppt. 

Low  (Ranch  Hands):  15  ppt  <  Current  Dioxin  ^333  ppt. 
High  (Ranch  Hands):  Current  Dioxin  >33J  ppt. 
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radiation  and  those  who  reported  no  exposure  to  ionizing  radiation  (Appendix  Table  F-1). 

For  those  Ranch  Hands  who  were  not  exposed  to  ionizing  radiation,  the  relative  risk  was 
nonsignificant  (p=0.984);  for  Ranch  Hands  exposed  to  ionizing  radiation,  the  relative  risk  was 
si^ificant  but  less  than  1  (Est.  RR=0.36,  p=0.029).  A  model  without  the  interaction  between 
initial  dioxin  and  ionizing  radiation  produced  a  nonsignificant  relative  risk  (Table  7-4  [c]: 

p=0.212). 

Under  the  maximal  assumption,  the  adjusted  analysis  of  the  fiequcncy  of  Ranch  Hands 
with  a  malignant  skin  neoplasm  was  nonsignificant  (Table  7-4  [d];  p=0.276). 

Model  2:  Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time 

Under  the  minimal  assumption,  the  unadjusted  analysis  indicated  that  the  relative  risks 
for  Ranch  Hands  with  a  verified  malignant  skin  neoplasm  were  not  significantly  different 
between  time  since  tour  strata  (Table  7-4  [e]:  p=0.528).  However,  for  Ranch  Hands  whose 
time  since  tour  was  18.6  years  or  less,  the  relative  risk  was  significant  but  less  than  1  (EsL 
PR=0.61,  p=0.046).  For  that  time  stratum,  the  relative  frequencies  of  Ranch  Hands  with  a 
malignant  skin  neoplasm  witiiin  the  low,  medium,  and  high  current  dioxin  categories  were 
13.8,  9.9,  and  5.6  percent.  Under  the  maximal  assumption,  the  interaction  between  current 
dioxin  and  ame  was  nonsignificant  for  the  unadjusted  analysis  of  verified  malignant  skin 
neoplasms  (Table  7-4  [f];  p=0.797). 

Under  both  the  minimal  and  maximal  assumptions,  the  adjusted  analysis  of  the 
frequency  of  Ranch  Hands  with  a  malignant  skin  neoplasm  contained  a  nonsignificant 
interaction  between  cuircnt  dioxin  and  time  since  tour  (Table  7-4  [g]  and  [hj:  p=0.335  and 
p=0.743,  respectively). 

Model  3:  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category 

In  the  unadjusted  analysis  for  participants  with  a  verified  malignant  skin  neoplasm,  the 
overall  contrast  of  the  three  Ranch  Hand  current  dioxin  categories  and  the  Comparison 
background  current  dioxin  category  was  nonsignificant  (Table  7-4  [il]:  p=0.197).  The 
corresponding  overall  contrast  for  the  combination  of  verified  and  suspected  malignant  skin 
neoplasms  was  also  nonsignificant  for  the  unadjusted  analysis  (Table  7-4  [i2]:  p=0.209). 

The  adjusted  analyses  for  verified  malignant  skin  neoplasms,  as  well  as  the  combination  of 
verified  and  suspected  malignant  skin  neoplasms,  also  contained  nonsignificant  overall 
contrasts  (Table  7-4  (jlj  and  [j2]:  p=0.381  and  p=0.374,  respectively). 

Benign  Skin  Neoplasms 

As  mentioned  earlier,  the  statistical  analyses  of  sJdn  neoplasms  were  generally  limited 
to  non-Black  participants  because  Blacks  have  a  lower  susceptibility  to  sun-induced  skin 
cancer.  An  exception  occurred  in  the  statistical  analysis  for  benign  skin  neoplasms.  In  that 
case,  the  analyses  were  performed  separately  for  non-Black  participants,  as  well  as  for  Black 
and  non-Black  participants  combined. 


Modei  1:  Ranch  Hands  -  Log2  (Initial  Dioxin) 

In  the  unadjusted  analysis  using  initial  dioxin,  the  frequency  of  non-Black  Ranch  Hands 
with  a  verified  benign  skin  neoplasm  exhibited  nonsignificant  relative  risks  less  than  1  under 
both  the  minimal  and  maximal  assumptions  (Table  7-5  [al]  and  [bl]:  p=0.635  and  p=0.771). 
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TABLE  7-5. 


Analysis  of  Benign  Skin  Neoplasms 
(Non*BIacks  Only) 


Ranch  Hands  •  Log2  (Initial  Dioxin)  •  Unadjusted 


Assumption 

Initial 

Dioxin 

n 

Percent 

Yes 

Esl  Relative 
Risk  (95%  CJ.)a 

p-Value 

al)  Minimal 

Low 

118 

8J 

0.93  (0.70,1.25) 

0.635 

(n=489) 

Medium 

243 

7.4 

High 

128 

6.3 

bl)  Maximal 

Low 

181 

7.7 

0.97  (0.79,1.20) 

0.771 

(n=704) 

Medium 

344 

7.0 

High 

179 

6.7 

Ranch  Hands  •  Log2  (Initial  Dioxin)  •  Adjusted 

Adj.  Relative  Covariate 

Assumption _ Risk  (95%  CJ.)^ _ p-Value _ Remarks 


cl)  Minimal 

0.93  (0.70,1.25) 

0.635 

.. 

(n=489) 

dl)  Maximal 

0.97  (0.79,1.20) 

0.771 

•  « 

(n=704) 

*ReIaiive  risk  for  j  twofold  increase  in  dioxin. 

Note:  Minimal-Low:  52-93  ppt;  Medium:  >93-292  ppe  High:  >292  ppt. 

Maximal-Low:  25-56.9  ppt;  Medium:  >56.9-218  ppt;  High:  >218  ppt. 
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TABLE  7-5.  (Continued) 


Analyst  of  Benign  Skin  Neoplasms 
(Blacks  Included) 


Ranch  Hands  •  Log2  (Initial  Dioxin)  -  Unadjusted 


Assumption 

Initial 

Dioxin 

n 

Percent 

Yes 

Est.  Relative 
Risk  (95%  C.I.)a 

p-Value 

a2)  Minimal 

Low 

130 

8.5 

0.93  (0.70,U4) 

0.609 

(n=521) 

Medium 

260 

7.3 

High 

131 

6.1 

b2)  Maximal 

Low 

185 

7.6 

0.97  (0.79,1.20) 

0.773 

(n=742) 

Medium 

371 

7.0 

High 

186 

6.5 

Ranch  Hands  •  Log2  (Initial  Dioxin)  •  Adjusted 

Adj.  Relative  Covariate 

Assumption _ Risk  (95%  C.L)^ _ p-Value  _ Remarks 


c2)  Minimal 

0.93  (0.70,1.24) 

0.609 

(n=521) 

d2)  Maximal 

0.97  (0.79,1.20) 

0.773 

*  . 

(n=742) 

*RelaUve  risk  for  a  twofold  increase  in  dioxin. 

Note:  Minimal-Low:  52-93  ppt;  Medium:  >93-292  ppt;  High:  >292  ppL 

Maximal-Low:  25-36.9  ppt;  Medium:  >55.9-218  ppt;  High;  >218  ppc 


TABLE  7-5.  (Continued) 


Analysis  of  Benign  Skin  Neoplasms 
(Non*Blacks  Only) 


Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Unadjusted 


Percent  Yes/(a) 


lime  Est  Relative 


Assumption 

(Yrs.) 

Low 

Medium 

High 

Risk  (95%  C.I.)a 

p- Value 

el)  Minimal 

0.985b 

(n=489) 

<18.6 

6.2 

(65) 

6.6 

(121) 

3.7 

(54) 

0.89  (0.52,1.51) 

0.66 1C 

fl)  Maximal 

>18.6 

11.1 

(54) 

7.4 

(121) 

9.5 

(74). 

0.89  (0.62,1.28) 

0.541C 

0.165b 

(n=704) 

<18.6 

9.8 

(102) 

5.6 

(179) 

6.2 

(81) 

0.80  (0.56,1.14) 

0.220C 

>18.6 

2,6 

(78) 

9.0 

(166) 

82 

(98) 

1.09  (0.84,1.43) 

0.5 16C 

Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Adjusted 


Assumption 

Time 

(Yrs.) 

Adj.  Relative 

Risk  (95%  C.L)a 

p-Value 

Covariate 

Remarks 

gl)  Minimal 
(n=489) 

<18.6 

>18.6 

0.89  (0.52,1.51) 

0.89  (0.62,1.28) 

0.985b 

0.661C 

0.541C 

hi)  Maximal 
(n=704) 

^18.6 

>18.6 

0.80  (0.56,1.14) 

1.09  (0.84,1.43) 

0.165b 

0.220C 

0.516C 

“Relative  risk  for  a  twofold  increase  in  dioxin. 

^est  of  significance  for  homogeneity  of  relative  risks  (current  dioxin  continuous,  time  categorized). 
®Test  of  significance  for  relative  risk  equal  to  1  (current  dioxin  continuous,  time  categorized). 

Note:  Minimal— Low;  >10-14.65  ppq  Medium;  >14.65-45.75  ppt;  High:  >45.75  ppt. 

Maximal-Low;  >5-9.01  ppq  Medium:  >9.01-33J3  ppq  High;  >333  ppt 
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TABLE  7*5.  (Continued) 

Analysb  of  Benign  Skin  Neoplasms 
(Blacks  Included) 


Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Unadjusted 


Perccn:  Ycs/(n) 

_CunsriDiQ;^in. 


Assumption 

Time 

(Yrs.) 

Low 

Medium 

High 

Esl  Relative 

Risk  (95%  C.I.)a 

p-Value 

e2)  Minimal 

0.866b 

(n=521) 

<18.6 

6.9 

6.3 

3.7 

0.85  (0.51,1.45) 

0.559c 

(72) 

(123) 

(54) 

>18.6 

10.3 

7.6 

9.1 

0.90  (0.63,1.29) 

0.573c 

(58) 

(132) 

(77) 

f2)  Maximal 

0.:54b 

(n»742) 

£18.6 

9.4 

5.8 

6.0 

0.80  (0.55,1.14) 

0.213c 

(106) 

(191) 

(83) 

>18.6 

2.5 

8.9 

7.7 

1.09  (0.84,1.43) 

0.498C 

(79) 

(179) 

(104) 

Ranch  Hands  •  Log2  (Current  Dioxin) 

and  Time  •  Adjusted 

Time 

Adj.  Relative 

Covariate 

Assumption 

(Yrs.) 

Risk  (95%  C.I.)a 

I 

3-Value  Remarks 

g2)  Minimal 

0.866b 

(n=521) 

<18.6 

0.85  (0.51,1.45) 

0J59C 

>18.6 

0.90  (0.63,1.29) 

0.573c 

h2)  Maximal 

0.154b 

(n=742) 

£18.6 

0.80  (0.55,1.14) 

0.213c 

>18.6 

1.09  (0.84,1.43) 

0.498C 

*KeIative  risk  for  •  twofold  increase  in  dioxin. 

^est  of  significance  for  homogeneity  of  relative  risks  (current  dioxin  continuous,  time  eitegorired). 
^est  of  significance  for  relative  risk  equal  to  1  (current  dioxin  continuous,  time  categorized). 

Note;  Minimal-Low:  >10-14.45  ppq  .Medium:  >14.65-45.75  ppt;  High:  >45.75  ppL 
Maximal-Low:  >5-9.01  ppq  .Medium:  >9.01-33J  ppq  High;  >33J  ppt. 
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TABLE  7-S.  (Continued) 


Analysis  of  Benign  Skin  Neoplasms 
(Non*Blacks  Only) 
(Verified) 


il)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  •  Unadjusted 


Current 

Dioxin 

Category 

n 

Percent 

Yes 

Contrast 

Est  Relative 

Risk  (95%  C.I.) 

p-Value 

Background 

739 

6.0 

All  Categories 

0.828 

Unknown 

333 

7.2 

Unknown  vs.  Background 

1.23  (0.73,2.05) 

0.437 

Low 

184 

7.1 

Low  vs.  Background 

1.20  (0.63,2.28) 

0.575 

High 

179 

7.3 

High  vs.  Background 

1.24  (0.65.2.35) 

0.516 

Total 

1.435 

jl)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  -  Adjusted 


Current 

Dioxin 

Category 

n 

Contrast 

Adj.  Relative 
Risk  (95%  C.I.) 

p-Value 

Covariate 

Remarks 

Background 

738 

All  Categories 

0.808 

HAIR  (p-0.120) 

Unknown 

333 

Unknown  vs.  Background 

1.26  (0.75,2.11) 

0.384 

Low 

184 

Low  vs.  Background 

1.21  (0.64.2.31) 

0.555 

High 

179 

High  vs.  Background 

1.21  (0.63.2.30) 

0.565 

Total 

1,434 

Background  (Comparijons):  Current  Dioain  sIO  ppc 
Unknown  (Ranch  Hands);  Current  Dioain  ilO  ppc 
Low  (Ranch  Hands):  13  ppt  <  Current  Dioain  i33J  ppt 
High  (Ranch  Hands);  Current  Dioain  >33.3  ppt 


Note: 


TABLE  7*5.  (Continued) 


AnalysU  of  Benign  Skin  Neoplasms 
(Blacks  Included) 
(Verified) 


12)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  (Category  •  Unadjusted 


Current 

Dioxin  Percent  EsL  Relative 

Category _ n _ Yes _ Contrast _ Risk  (95%  C.L) _ p-Value 


Background 

786 

5.9  All  Categories 

0.722 

Unknown 

345 

7.5  Unknown  vs.  Background  1.31(0.80.2.16) 

0.285 

Low 

196 

7.1  Low  vs.  Background  1.24  (0.67.2.30) 

0.500 

High 

187 

7.0  High  vs.  Background  1.20  (0.64.2.27) 

0.572 

Totai 

IJ14 

j2) 

Ranch 

Hands  and  Comparisons  by  Current  Dioxin  Category 

•  Adjusted 

Current 

Dioxtn 

Adj.  Relative 

Covviaie 

Category 

n 

Contrast 

Risk  (95%  C.I.) 

p-Vilue 

Remarks 

Background 

785 

All  Categories 

0.680 

HAIR  (p-0.106) 

Unknown 

345 

Unknown  vs.  Backgrourtd 

1.35  (0.82.2.22) 

0.246 

Low 

196 

Low  vs.  Backgrout^ 

1.25  (0.67Z33) 

0.478 

High 

187 

High  vs.  Background 

1.17  (0.62Z22) 

0.621 

Total 

1J13 

Now:  Background  (Comparuoru);  Curreni  Dioa^n  iJO  ppc 

Unknown  (Ranch  Handa):  Cunen»  Dioiui  j^lO  ppc 
Low  (Ranch  Handa):  13  pp<  <  Currmi  Dioxin  iJ3J  ppc 
High  (Ranch  Handa):  Curreni  Dioain  >33.3  ppc 


An  ur.-djusted  analysis  of  verified  benign  skin  neoplasms  for  Black  and  non-Black  Ranch 
Hands  combined  produced  essentially  the  same  results  as  the  preceding  analyses  (Table  7-5 
Ia2]  and  [b2];  p=0.609  and  p=0.773,  respectively).  Under  each  assumption,  no  covariates 
were  retained  in  the  adjusted  analysis  of  the  non-Black  Ranch  Hands  (Table  7-5  (cl]  and 
[dl]),  as  well  as  the  combined  cohon  of  Black  and  non-Black  Ranch  Hands  (Table  7-5  [c2] 
and  [d2]);  therefore,  the  unadjusted  and  adjusted  results  were  the  same. 

Model  2:  Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time 

Under  both  the  minimal  and  maximal  assumptions,  the  unadjusted  analysis  of  verified 
benign  skin  neoplasms  for  non-Black  Ranch  Hands  displayed  a  nonsignificant  current  dioxin- 
by-time  since  tour  interaction  (Table  7-5  [el]  and  [fl]:  p=0.985  and  p=0.165,  respectively). 
Combining  the  Black  Ranch  Hands  with  non-Black  Ranch  Hands  also  produced  nonsignificant 
interactions  (Table  7-5  (e2]  and  (f2];  p=0.866  and  p=0.154,  respectively)  as  well  as 
nonsignificant  relative  risks  within  time  stratum.  No  covariates  were  retained  in  the  adjusted 
models  for  cither  the  non-Black  Ranch  Hand  cohort  (Table  7-5  fgl]  and  fhl]),  or  after  Black 
Ranch  Hands  were  included  in  the  analysis  (Table  7-5  [g2]  and  (h2]);  hence  the  unadjusted 
and  adjusted  results  were  identical. 

Model  3:  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category 

The  unadjusted  analysis  indicated  that  non-Black  Ranch  Hands  in  the  unknown,  low. 
and  high  current  dioxin  categories  and  non-Black  Comparisons  in  the  background  current 
dioxin  category  were  not  significantly  different  with  respect  to  the  relative  frequency  of 
participants  with  a  verified  benign  sldn  neoplasm  (Table  7-5  [il]:  p*0.828).  Although 
nonsignificant,  each  of  the  Ranch  Hand  versus  Comparison  contrasts  had  a  relative  risk  over 
1.  Including  Blacks  with  non-Blacks  also  resulted  in  nonsignificant  overall  and  individual 
contrasts  with  associated  relative  risks  greater  than  1  (Table  7-5  [i2];  p=0.722). 

Tne  adjusted  analysis  also  produced  a  nonsignificant  overall  contrast  .^or  the  non-Black 
participants  (Table  7-5  [jl]:  p=0.808).  .\n  adjusted  analysis  performed  with  Black  and  non- 
Dlack  px^ricipants  combined  also  exhibited  a  nonsignificant  overall  contrast  (Table  7-5  (j21; 
p=0.680).  Although  nonsignificant,  the  rc'ative  risks  for  the  individual  contrasts  were  greater 
than  1. 

Because  there  were  no  Comparisons  with  a  suspected  benign  skin  neoplasm,  analysis 
of  combined  verified  and  suspected  neoplasms  was  not  performed. 


Skin  Neoplasms  of  Uncertain  Behavior  or  Unspecified  Nature 
Model  1:  Ranch  Hands  -  Logg  (Initial  Dioxin) 

Under  the  minimal  assumption,  no  Ranch  Hands  had  a  verified  skin  neoplasm  of 
uncertain  behavior  or  unspecified  nature.  Under  the  maximal  assumption,  only  one  Ranch 
Hand  in  the  low  initial  dioxin  category  had  this  type  of  verified  neoplasm  (Table  7-6  .  rj  and 
[b]).  Due  to  such  sparse  data,  unadjusted  and  adjusted  analyses  were  not  performed. 
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TABLE  7^, 


Analysis  of  Skin  Neoplasms  of  Uncertain 
Behavior  or  Unspecified  Nature 


Ranch  Hands  • 

Log2  (Initial  Dioxin)  •  Unadjusted 

Initial 

Percent  Est.  Relative 

Assumption 

Dioxin 

n 

Yes  Risk  (95%  C.I.)  p- Value 

a)  Minimal 

Low 

118 

0.0 

(n»489) 

Medium 

243 

0,0 

High 

128 

0.0 

b)  Maximal 

Low 

181 

0.6 

(n=704) 

Medium 

344 

0.0 

High 

179 

0.0 

Ranch  Hands 

•  Log2 

tinitiai  Dioxin)  •  Adjusted 

Adj.  Relative 

Covariate 

Assumption 

Risk  (95%  C.I.) 

p-Value  Remarks 

c)  Minimal 

a  « 

•  m  •<* 

(n-489) 

d)  Maximal 

»• 

(n=704) 

Relative  risk.  confidetKe  tncerval,  and  p-value  not  given  due  to  the  apane  number  of  abnormaJitiea;  adjusted 
anaJyiis  not  performed  due  to  the  tparsc  number  of  abnormalities. 

Note:  Minimal -Low:  32-93  ppt;  M^um:  >93-292  ppt;  High;  >292  ppt. 

Maaimal-Low:  23-36.9  ppt:  Medium:  >36.9-218  ppt;  High;  >218  ppc 


TABLE  7*6.  (Continued) 

Analysis  of  Skin  Neoplasms  of  Uncertain 
Behavior  or  Unspecified  Nature 


Ranch  Hands  *  Log2  (Current  Dioxin)  and  Time  •  Unadjusted 


Percent  Yes/(n) 
..Cmrent  Dioxin 


Assumption 

Time 

(Yrs.) 

Low 

Medium 

Est  Relative 

High  Risk  (95%  CD  p-Value 

e)  Minimal 
(n=489) 

<18.6 

>18.6 

0.0 

(65) 

0.0 

(54) 

0.0 

(121) 

0.0 

(121) 

0.0 

(54) 

0.0 

(74) 

0  Maximal 
(n=704) 

^18.6 

>18.6 

1.0 

(102) 

0.0 

(78) 

0.0 

(179) 

0.0 

(166) 

0.0 

(81) 

0.0 

(98) 

Ranch  Hands  -  Logj  (Current  Dioxin)  and  Time  •  Adjusted 

Assumption 

Time 

(Yrs.) 

Adj.  Relative 
Risk  (95%  C.I.) 

Covariate 

p-Value  Remarks 

g)  Minimal 
(n=489) 

£18.6 

>18.6 

-  - 

h)  Maximal 
(n=704) 

£18.6 

>18.6 

ReJitive  risk/cor/idenc«  intervtl/p-»«Iue  noc  given  <hi«  a»  the  ipane  number  of  ebnonnalities;  edjujted  *n»lysis 
not  performed  due  lo  the  rpene  number  of  tbnormtiitiee. 

Note:  Minimal-Low:  >10-14.65  ppq  Medium:  >14.65-45.75  ppq  High:  >45.75  ppi. 

Maxim ti"Low:  >5-9.01  ppq  Medium:  >9.01-33J  ppq  High:  >33J3  ppt. 
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TABLET-^  (Continued) 


/ 


Analysis  of  Skin  Neoplasms  of  Uncertain 
Behavior  or  Unspecified  Nature 
(Verified) 


— :  Relative  risk/con/idence  iniervil/'jvvtlue  nol  given  due  to  the  ipane  number  of  abnormaJities;  adjusted  analysis 
not  performed  due  to  the  sparse  number  of  abnormalities. 

Note:  Background  (Comparisons):  Current  Dioain  ^10  ppL 

Unknown  (RaiKh  Hands);  Current  Dioxin  ilO  ppc 
Low  (RarKh  Hands);  13  ppt  <  Current  Dioxin  i33J  ppt. 

High  (Ranch  Hands):  Current  Dioxin  >33J3  ppt. 
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TABLE  7*6.  (Continued) 

Analysis  of  Skin  Neoplasms  of  Uncertain 
Behavior  or  Unspecified  Nature 
(Verified  and  Suspected) 


12)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  • 

Unadjusted 

Current 

Dioxin 

Percent 

Est  Relative 

CatCRory 

n 

Yes 

Contrast  Risk  (95%  C.I.) 

p- Value 

Backgitxind 

739 

0.1 

All  Categories 

— 

Unknown 

333 

0.3 

Unknown  vs.  Background  2.22  (0.14,35.65) 

0.999 

Low 

1S4 

0.0 

Low  vs.  Background 

0.999 

High 

179 

0.0 

High  vs.  Background 

0.999 

Total 

1,435 

j2) 

Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category 

•  Adjusted 

Current 

Dioxin 

Adj.  Relative 

Covariate 

n 

Contrast  Risk  (95%  C.I.)  p-VaJue 

Remarks 

Background 

739' 

All  Categories 

- 

Unknown 

333 

Unknown  vs.  Background 

Low 

184 

Low  vs.  Background 

High 

179 

High  vs.  Background 

Total 

1,435 

— :  Relative  risk/confidence  interval/p-value  not  given  due  to  the  sparse  number  of  abnormalities;  adjusted  analysis 
not  performed  due  to  the  sparse  number  of  abnormalities. 

Note:  Background  (Comparisons);  Current  Oioain  ^10  ppt. 

Unknown  (Ranch  Hands);  Current  Oioxin  £t0  ppt 
Low  (Ranch  Hands):  13  ppt  <  Current  Dioxin  s33J  ppt 
High  (RatKh  Hands):  Current  Dioxin  >33J  ppt 


Model  2:  Ranch  Hands  -  Log2  (Current  Dioxin)  and  Time 

Due  to  sparse  data,  unadjusted  and  adjusted  analyses  were  not  performed  (Table  7-6 
[c]  and  [f]). 

Model  3:  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category 

With  respect  to  the  categorized  current  dioxin  analysis,  the  one  Ranch  Hand  with  a 
verified  skin  neoplasm  of  uncertain  behavior  or  unspecified  nature  was  in  the  unknown  current 
dioxin  category  (Table  7-6  [il]).  Because  of  the  sparse  number  of  neoplasms,  only  the 
contrast  of  the  unknown  category  versus  the  background  category  was  performed;  it  was 
found  to  be  nonsignificant  (p=0.622).  For  the  combination  of  verified  and  suspected  skin 
neoplasms,  one  Comparison  had  a  suspected  skin  neoplasm  of  uncertain  behavior  or 
unspecified  nature  (Table  7-6  [i2]).  "nie  contrasts  of  interest  were  nonsignificant  (p=0.999 
for  each  contrast).  Adjusted  analyses  were  not  performed  due  to  the  sparse  number  of 
neoplasms. 

Basal  Cell  Carcinoma — All  Sites  and  by  LocationySite 

Model  1:  Ranch  Hands  -  Log2  (Initial  Dioxin) 

Under  the  minimal  assumption,  .he  unadjusted  analysis  of  the  .Tcquency  of  Ranch  Hands 
with  a  verified  basal  ceil  carcinoma  at  any  site  contained  a  significant  relative  risk  less  than  1 
with  respect  to  initial  dioxin  (Table  7-7  [al]:  Est.  RR=0.73,  p=0.037).  The  relative 
frequencies  were  11.0,  7.4,  and  5.3  percent  for  the  low,  medium,  and  high  initial  dioxin 
categories.  The  corresponding  analysis  under  the  maximal  assumption  was  nonsignificant 
(Table  7-7  (blj:  p=0.114).  Under  ^e  minimal  assumption,  the  adjusted  analysis  of  verified 
basal  cell  carcinoma  produced  a  nonsignificant  relative  risk  less  thiui  1  (Table  7-7  [cl]: 
p=0.317)  after  adjusting  for  the  two  skin  reaction  to  sun  exposure  covariates,  ethnic 
background,  and  an  interaction  between  age  and  ionizing  radiation.  Under  the  maximal 
assumption,  the  adjusted  analysis  also  was  nonsignificant  for  an  association  with  initial 
dioxin  (Table  7-7  [dl]:  p^O.449). 


Under  both  assumptions  of  the  unadjusted  analysis,  the  relative  risk  of  the  frequency  of 
Ranch  Hands  with  a  verified  basal  cell  carcinoma  on  the  ear,  face,  head,  and  neck  was 
significant  but  less  than  I  (Table  7-7  [a2]  and  (b2]:  Est.  RR=0.5I,  p=0.(X)2  and  Est. 
RP=0.71.  p=0,017,  respectively).  In  the  minimal  analysis,  the  relative  frequencies  were  8.5, 
4.S  and  1.6  percent  for  the  low,  medium,  and  high  initial  dioxin  categories.  The  corresponding 
rela  oivc  frequencies  for  the  maximal  analysis  were  5.5,  6.4,  and  1.7  percent.  The  covariates  of 
age,  skin  reaction  after  at  least  2  hours  of  sun  exposure,  and  ethnic  background  were  retained 
in  tie  adjusted  model.  Under  the  minimal  assumption,  the  relative  risk  remained  significant 
but  less  than  1  (Table  7-7  [c2]:  Adj.  RR=0.59,  p=0.025).  Under  the  maximal  assumption, 
the  .elative  risk  btcsme  marginally  significant  and  also  remained  less  than  1  (Table  7-7  [d2]: 
Adj.  RR=0.77,  pM).087). 


Under  the  minimal  and  maximal  assumptions,  the  unadjusted  analyses  using  initial 
dio.t :  contained  nonsignificant  relative  risks  that  were  equal  to  or  less  than  I  for  verified 
basai  cell  carcinonia  on  the  crunk  (Table  7-7  [a3]  and  [b3]:  p=0.632  and  p=0.999, 
respectively).  The  adjusted  analyses  produced  relative  risks  slightly  greater  than  1  but  they 
were  nonsignificant  (Table  7-7  [c3]  and  [d3]:  p=0.954  and  p=0.684). 


7-44 


TABLE  7-7. 


Analysis  of  Basal  Cell  Carcinoma 
(All  Sites  Combined) 


Ranch  Hands  •  Log2  (Initial  Dioxin)  •  Unadjusted 


Initial 

Percent 

Est.  Relative 

Assumption 

Dioxin  n 

Yes 

Risk  (95%  C.I.)a  p-Value 

al)  Minimal 

Low  118 

11.0 

0.73  (OJ3.1.00)  0.037 

(n=489) 

Medium  243 

7.4 

High  128 

5.5 

bl)  Maximal 

Low  181 

8.3 

0.84  (0.68,1.05)  0.114 

(n=704) 

Medium  344 

9.0 

High  179 

5.0 

Ranch  Hands  •  Log2  (Initial  Dioxin)  •  Adjusted 

Adj.  Relative 

Covariate 

Assumption 

Risk  (95%  C.I.)a 

p- Value  Remarks 

cl)  Minimal 

0.85  (0.60,1.18) 

0.317  ETHBACK  (p=0.073) 

(n=476) 

SUN2HR  (p=0.063) 
SUNRPT  (p=0.029) 
AGE*XRAY  (p=0.024) 

d)  Maximal 

0.92  (0.72,1.16) 

0.449  ETHBACK  (p=0.046) 

<n=687) 

SUN2HR  (p=0.068) 
SUNRPT  (p=0.017) 
AGE*XRAY  (p=0.045) 

‘Relaiive  risk  for  i  twofold  increxM  ;.i  dioxin. 

Note:  Minimal-Low:  32-93  ppc  Vedium:  >93-292  ppt;  High:  >292  ppt 

Maximal-Low:  23-36.9  ppc  Medium:  >36.9-218  ppq  High:  >218  ppt 
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TABLE  7>7.  (Continued) 


Analysis  of  Basal  Cell  Carcinoma 
(Ear,  Face,  Head,  and  Neck) 


Ranch  Hands 

•  Log2  (Initial  Dioxin)  •  Unadjusted 

Initial 

Percent 

Est.  Relative 

Assumption 

Dioxin 

n 

Yes 

Risk  (95%  C.I.)a  p- Value 

a2)  Minimal 

Low 

118 

8.5 

OJl  (0.31,0.83)  0.002 

(n=489) 

Medium 

243 

4.9 

' 

High 

128 

1.6 

b2)  Maximal 

Low 

181 

5.5 

0.71  (0.53,0.96)  0.017 

(n=704) 

Medium 

344 

6.4 

High 

179 

1.7 

Ranch  Hands  •  Log2  (Initial  Dioxin)  •  Adjusted 

Adj.  Relative 

Covariate 

Assumption 

Risk  (95%  C.I.)a 

p-Value  Remarks 

c2)  Minimal 

0.59  (0.36,0.98) 

0.025  AGE  (p=0.077) 

(n»476) 

SUN2HR  (p=0.003) 
ETHBACK  (p=0.125) 

d2)  Maximal 

0.77  (0.56,1.05) 

0.087  AGE(p=0.011) 

(n=687) 

SUN2HR  (p=0.(X)l) 
ETHBACK  (p=0.092) 

^Relative  risk  for  a  twofold  increase  in  dioain. 

Note:  Minimal-Low:  52-93  ppt;  Medium:  >93-292  ppc  High:  >292  ppt. 

Maximal-Low:  25-36.9  ppt;  Medium:  >56.9-218  ppt;  High:  >218  ppt. 
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TABLE  7-7.  (Continued) 
Analysis  of  Basal  Cell  Carcinoma 


Ranch  Hands 

•  Log2  (Initial  Dioxin) 

•  Unadjusted 

hiidal 

Percent 

Est.  Relative 

Assumption 

Dioxin 

n 

Yes 

Risk  (95%  C.I.)a 

a3)  Minimal 

Low 

118 

3.4 

0.89  (0.54,1.46) 

(n=489) 

Medium 

243 

1.6 

High 

128 

3.1 

b3)  Maximal 

Low 

181 

1.7 

1.00  (0.70,1.43) 

(n=704) 

Medium 

344 

2.6 

High 

179 

2.2 

0.632 


0.999 


Assumprion 


Ranch  Hands  •  Log2  (Initial  Dioxin)  •  Adjusted 


Adj.  Relative 
Risk  (95%  C.l.)a 


3- Value 


Covariate 

Remarks 


c3)  Minimal 
(n=489) 

1.01  (0.62,1.67) 

0.954 

AGE  (p=0.033) 

d3)  Maximal 
(n=704) 

1.08  (0.75,1.57) 

0.684 

AGE  (p=0.012) 
SUNRPT  (p<0.001) 

‘Relative  risk  for  a  twofold  increase  in  dioxin. 

Note:  Minimal-Low:  52-93  ppt;  Medium:  >93-292  ppt;  High:  >292  ppt 

Maximal-Low:  23-56.9  ppt;  Medium:  >56.9-218  ppt:  High:  >^8  ppt. 


TABLE  7>7.  (Continued) 

Analysis  of  Basal  Ceil  Carcinoma 
(Upper  Extreriiities) 


Assumption 

Ranch  Hands  •  Log2  (Initial  Dioxin)  •  Unadjusted 

Initial  Percent  Est.  Relative 

Dioxin  n  Yes  Risk  (95%  C.I.)* 

p-Value 

a4)  Minimal 

Low 

118 

0.8 

0.45  (0.08,168) 

0.305 

(n*489) 

Medium 

243 

0.4 

High 

128 

0.0 

b4)  Maximal 

Low 

181 

1.1 

0.62  (0.24,1.58) 

0.264 

(n=704) 

Medium 

344 

0.6 

High 

179 

0.0 

Ranch  .Hands  *  Log2  (Initial  Dioxin)  •  Adjusted 

Adj.  Relative 

Covariate 

Assumption 

Risk  (95%  C.I.)a 

P- 

Value  Remarks 

c4)  Minimal 

.. 

(n=489) 

d4)  Maximal 

0.62  (0.24,1.58) 

0.264 

•  • 

(n=704) 

•Relative  risk  for  a  twofold  increase  in  dioxin. 

— :  Adjusted  analysis  not  performed  due  to  (he  sparse  number  of  abnormalities. 
Note:  Minimal-Low:  32-93  ppt;  Medium:  >93-292  ppc  High:  >292  ppL 

Maximal-Low:  23-56.9  ppt;  Medium:  >56.9-218  ppt;  High;  >218  ppu 
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TABLE  7>7^  (ContinLeu) 

Analysis  of  Basal  Cell  Carcinoma 
(Lower  Extremities) 


Ranch  Hands  -  Log2  (Initial  Dioxin)  •  Unadjusted 


Assumption 

Initial 

Dioxin 

n 

Percent 

Yes 

Esl  Relative 
Risk  (95%  C.I.) 

p-Value 

a5)  Minimal 

Low 

118 

0.0 

.. 

(n=489) 

Medium 

243 

0.0 

High 

128 

0.0 

b5)  Maximal 

Low 

181 

0.0 

•  • 

•  • 

(n=704) 

Medium 

344 

0.0 

High 

179 

0.0 

Ranch  Hands  •  Log2  (Initial  Dioxin)  *  Adjusted 

Adj.  Relative  Covariate 

Assumption _ Risk  (95%  C.I.) _ p-Value _ Remarks 

c5)  Minimal 
(n=489) 

d5)  Maximal 
(n=704) 


I 

I 


Relative  risk,  confidence  interval,  and  p-value  not  given  due  to  the  sparse  number  of  abnormalities;  adjusted 
analysis  not  performed  d’»  to  the  sparse  number  of  abnormalities. 

Note:  Minimal-Low:  52-93  ppc  Medium:  >93-292  ppt;  High;  >292  ppt. 

Maximal-Low:  25-56.9  ppq  Medium:  >56.9-213  ppu  High:  >218  ppt. 


TABLE  7-7.  (Continued) 


Analysis  of  Basal  Cell  Carcinoma 
(Other  Sites  and  NOS) 


Ranch  Hands  •  Log2  (Initial  Dioxin)  •  Unadjusted 


Assumption 

InidaJ 

Dioxin 

n 

Percent 

Yes 

Esl  Relative 
Risk  (95%  C.I.)a 

p-Value 

a6)  Minimal 

Low 

118 

0.0 

132  (0.64.2.69) 

0.469 

(n=489) 

Medium 

243 

1.2 

High 

128 

0.8 

b6)  Maximal 

Low 

181 

0.0 

1.58  (0.87.2.86) 

0.151 

(n=704) 

Medium 

344 

0.6 

High 

179 

1.1 

Ranch  Hands  -  Log2  (Initial  Dioxin)  •  Adjusted 

Adj.  Relative  Covariate 


Assumption _ Risk  (95%  C.I.)^ _ p-Value _ Remarks 


c6)  Minimal 

1.34  (0.64.2.81) 

0.458 

SUN2HR  (p=0.101) 

(n»489) 

d6)  Maximal 

1.62  (0.87,3.01) 

0.143 

SUN2HR  f'  “0  099) 

(n=704) 

*Relaiive  risk  for  a  twofold  mcrt.»s«  in  dioxin. 

Note:  Minimal-Low:  52-93  ppt;  Medium;  >93-292  ppc  High;  >292  ppc 

Maximal-Low:  25-56.9  ppt;  Medium:  >56.9-218  ppq  High;  >218  ppt 


I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 


TABLE  7-7.  (Continued) 


Analysis  of  Basal  Cell  Carcinoma 
(All  Sites  Combined) 


Assumption 

Ranch  Hands  •  Logi  (Current  Dioxin)  and  Time  •  Unadjusted 

Percent  Yes/(n) 

Current  Dioxin 

Tune  Est  Relative 

(Yrs.)  Low  Medium  High  Risk  (95%  C.L)® 

p-Value 

el)  Minimal 

0.9426 

(n=489) 

<18.6 

9.2 

9.1 

5.6  0.71  (0.43,1.16) 

0.1 67C 

(65) 

(121) 

(54) 

>18.6 

13.0 

5.3 

5.4  0.69  (0.43.1.00) 

0.1100 

(■fd'i 

(121) 

(74) 

fl)  Maximal 

0.9996 

(n»704) 

<18.6 

8.3 

10.6 

3.7  0.84(0.61,1.16) 

0.2910 

(102) 

(179) 

(81) 

>18.6 

6.4 

9.0 

4.1  0.84(0.62,1.16) 

0.2890 

(78) 

(166) 

(98) 

Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Adjusted 

Tune 

Adj.  Relative 

Covariate 

Assumption 

(Yrs.) 

Risk  (95%  Cl.)a 

p-Value  Remarks 

gl)  Minimal 

0.7596  ETHBACK  (p=0.06S) 

(n=476) 

<18.6 

0.77  (0.46,1.28) 

0.312C  SUN2HR  (p=0.128) 

>18.6 

0.86  (0.53,1.39) 

0.526C  SUNRPT  (p=0.019) 

AGE*XRAY  (p=0.020) 

hi)  Maximal 

0.7256  ETHBACK  (p=0,035) 

(n=687) 

<18.6 

0.87  (0.68,1.12) 

0.280C  SUN2HR  {p=0.n8) 

>18.6 

0.95  (0.74,1.21) 

0.623C  AGE*XRAY  (p=0.047) 

SUNRPT*XRAY(p=0.029) 

*Relative  risk  for  a  twofold  incre***  m  dioxin, 

'’Test  of  significance  for  homogeneity  of  relative  risks  (current  dioxin  continuous,  time  categorired), 
'Test  of  significance  for  relative  risk  equal  to  1  (current  dioxin  continuous,  time  categorised). 

Note:  .Minimal-Low:  >10-14.65  ppq  Medium;  >14.65^5.75  opt;  High:  >45.75  ppl- 

.Maximal-Low:  >5-9.01  ppt;  Medium.  >9.01-33.3  ppt;  High:  >33.3  ppt 


7-51 


TABLE  7-7.  (Continued) 


Analysis  of  Basal  Cell  Carcinoma 
(Ear,  Face,  Head,  and  Neck) 


Assumption 

Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Unadjusted 

Percent  Yes/(n) 

Current  Dioxin _ 

Hme  Esl  Relative 

(Yrs.)  Low  Medium  High  Risk  (95%  C.I.)* 

p-Value 

e2)  Minimal 

0.282b 

(n=489) 

<18.6 

6.2 

5.8 

1.9 

0.58  (0.29.1.17) 

0.127c 

(63) 

(121) 

(34) 

>18.6 

13.0 

3.3 

1.4 

0.31  (0.13,0.76) 

0.01  ic 

(543 

(121) 

(74) 

f2)  Maximal 

0.755b 

(n»704) 

<18.6 

5.9 

7.3 

1.2 

0.74(0.49,1.13) 

0.159c 

(102) 

(179) 

(81) 

>18.6 

2.6 

7.2 

1.0 

0.67  (0.42,1.06) 

0.087C 

(78) 

(166) 

(98) 

Ranch  Hands  •  Logj  (Current  Dioxin)  and  Time 

•  Adjusted 

Time 

Adj.  Relative 

Covariatc 

Assumption 

(Yrs.) 

Risk  (95%  C.I.)® 

p-Value 

Remarks 

g2)  Minimal 

0.349b 

AGE  (p=>0.123) 

(n»476) 

<18.6 

0.69  (0.34,1.39) 

0.296C 

SUN2HR  (p=0.003) 

>18.6 

0.41  (0.17.0.99) 

0.047c 

ETHBACK  (p=0,133) 

h2)  Maximal 

0.776b 

AGE  (p=0.009) 

(n=.687) 

<18.6 

0.82  (0.52,1.28) 

0.375c 

SUN2HR  (p=0,001) 

>18.6 

0.74  (0.45,1.23) 

0.246C 

ETHBACK  (p=0.n84) 

*Re!»tiY«  risk  for  i  (wofold  iricTeu*  in  diojjn. 

^eil  of  ligniflctnce  for  homontneiry  of  feliiivB  riiki  fcurrml  diotin  cmunoou*.  um«  ettenorired). 
'T'cJi  of  ii(fnific»nce  for  reUuve  riik  «^u»J  !o  1  (cwrrrn  dio»in  coniinuou*.  luna  ctteforired). 

Note;  Minimel-Low:  >10  !4  6i  ppt;  Medium:  >14  65-43  75  ppi;  Hijth:  >43.73  ppl. 
M»xim»l-Lnw:  >5  9  01  ppt;  .Me<Jium;  >9  01-33.3  ppt;  Hijh;  >33.3  ppt 


TABLE  7<7.  (Continued) 


Analysis  of  Basai  Ceil  Carcinoma 
(Trunk) 


Assumption 

Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Unadjusted 

Percent  Ycs/(n) 

Current  Dioxin 

Time  Est  Relative 

(Yrs.)  Low  Medium  High  Risk  (95%  C.L)a 

p-Value 

e3)  Minimal 

0.997b 

(n=489) 

<18.6 

3.1 

2.5 

3.7 

0.88  (0.42.1.84) 

0.730C 

(65) 

(121) 

(54) 

>18.6 

3.7 

0.8 

2.7 

0.88  (0.42,1.84) 

0.729c 

(54) 

(121) 

(74) 

f3)  Maximal 

0.906b 

(n«704) 

<18.6 

2.9 

2.8 

2.5 

0.99  (0.60,1.64) 

0.964C 

(102) 

(179) 

(81) 

>18.6 

1.3 

1.8 

2.0 

1.03  (0.60,1.79) 

0.905c 

(78) 

(166) 

(98) 

Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Adjusted 

Time 

Adj.  Relative 

Covariate 

Assumption 

(Yrs.) 

Risk  (95%  C.I.)a 

p-Value  Remarks 

g3)  Minimal 

0.804b  age  (paO.020) 

(n-489) 

<18.6 

1.19  (0.57.2.50) 

0.646C  SUNRPT  (paO.OOl) 

>18.6 

1.05  (0.51.2.17) 

0.901C 

h3)  Maximal 

0.887b  age  (p=0.007) 

(na704) 

<18.6 

1.19  (0.69  J.06) 

0.526C  SUNRPT  (p<0.001) 

>18.6 

1.13  (0.63.2.01) 

0.687C 

•ReSiJive  risk  for  (  twofold  mcr«*s«  in  dioxin, 

’’Test  of  ji5nific*ncB  for  homogeneity  of  telxiivs  risks  fcmrent  dioxin  continuous,  tima  citegoriied). 
"Test  of  rignificsnce  for  relative  risk  equal  to  1  (current  dioxin  continuous,  time  categorized). 

Note:  Miaijajl--Low;  >10-14.65  ppf;  Medium:  >14,63-45.75  ppt;  High:  >43.75  ppt. 

M,»A:m4i"Low;  >5-9.01  ppt;  .Medium:  >9.01-33.3  ppt;  High:  >33.3  ppi. 


TABLET-?.  (Continued) 


Analysis  of  Basal  Ceil  Carcinoma 
(Upper  Extremities) 


Assumption 

Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  -  Unadjusted 

Percent  Yes/(n) 

Current  Dioxin 

Time  Est  Relative 

(Yrs.)  Low  Medium  High  Risk  (95%  C.I.)®  p-Value 

e4)  MirJmal 

(n=489) 

<18.6 

0.0 

0.8 

0.0 

(65) 

(121) 

(54) 

>18.6 

1.9 

0.0 

0.0 

(54) 

(121) 

(74) 

f4)  Maximal 

•  • 

(n=704) 

<18.6 

0.0 

0.6 

0.0 

(102) 

(179) 

(81) 

>18.6 

2.6 

0.6 

0.0 

0.25  (0.04,1.59)  0.141C 

(78) 

(166) 

(98) 

Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Adjusted 

Time 

Adj.  Relative 

Covariatc 

Assumption 

(Yrs.) 

Risk  (95%  C.I.)a 

p-Valuc  Remarks 

g4)  Minima] 

(n=489) 

<18.6 

-  - 

•  « 

>18.6 

-  - 

h4)  Maximal 

SUNRPT  (p=0.111) 

(n=704) 

<18.6 

-  - 

>18.6 

0.15  (0.01,1.81) 

0.136C 

•Re!«tiv«  riik  for  i  twofold  incT«*j«  in  diorin. 

'Test  of  iigniJficsnce  for  relitivs  risk  equsJ  U)  1  (oarenl  dioxin  continuous,  lime  eategcrizad). 

— :  Reiitive  risk/confidence  iniervil/jv-vtlue  not  given  due  to  the  sparse  number  of  ibnormaJities;  adjusted  analysis 
not  performed  due  to  the  sparse  number  of  abnormalities. 

Note:  Minimal-Low:  >10-14.63  ppt;  Medium;  >14.65-45.75  ppi;  High:  >43.73  ppi. 

Mliimai-Low;  >3-9.01  ppc  Medium:  >9.01-33-3  ppt;  High;  >33J  ppL 
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TABLE  7-7.  (Continued) 


Analysis  of  Basal  Cell  Carcinoma 
(Lower  Extremities) 


Ranch  Hands  -  Log2  (Current  Dioxin)  and  Time  •  Unadjusted 
Percent  Yes/(n) 


Assumption 

Tune 

(Yrs-) 

Low 

Medium 

High 

EsL  Relative 

Risk  (95%  CD 

p- Value 

e5)  Minimal 

(n»489) 

<18.6 

0.0 

0.0 

0.0 

— 

— 

(65) 

(121) 

(54) 

>18.6 

0.0 

0.0 

0.0 

— 

-- 

(54) 

(121) 

(74) 

fS)  Maximal 

(n=704) 

<18.6 

0.0 

0.0 

0.0 

.. 

mm 

(102) 

(179) 

(81) 

>18.6 

0.0 

0.0 

0.0 

mm 

•• 

(78) 

(166) 

(98) 

Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Adjusted 


Assumption 

Time 

(Yrs.) 

Adj.  Relative 

Risk  (95%  CD 

p-Valuc 

Covariate 

Remarks 

g5)  Minimal 

(ns489) 

<18.6 

— 

•  • 

>18.6 

— 

— 

h5)  Maximal 

.. 

(n=:704) 

<18.6 

— 

•  • 

>18.6 

•  • 

— :  Reittiva  risk/conildenca  iniervil/p-vtlvie  not  given  due  to  the  tpane  number  of  abnormalitier;  adiurted  tniiysir 
not  performed  due  to  the  iperse  number  of  tbnormilitiej. 

Note:  Minimel-Low:  >10-14,65  ppc  Medium:  >14.65-45.75  ppt;  High:  >45.75  ppt 

Maxiaul-Low;  >5-9.0 1  ppt;  Medium:  >9.01 -33 J  ppt;  High;  >33 J  ppt. 
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TABLE  7-7.  (Continued) 


Analysis  of  Basal  Ceil  Carcinoma 
(Other  Sites  and  NOS) 


Assumption 

Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Unadjusted 

Percent  Yes/(n) 

_ Current  Dioxin 

Time  EsL  Relative 

(Yrs.)  Low  Medium  High  Risk  (95%  CD®  p-Value 

e6)  Minimal 

.. 

(n=489) 

<18.6 

0.0 

0.8 

0.0 

(65) 

(121) 

(54) 

>18.6 

0.0 

1.7 

1.4 

1.29  (0J9,2.86)  0.523C 

^54) 

(121) 

(74) 

f6)  Maximal 

m  • 

(n=704) 

<18,6 

0.0 

0.6 

0.0 

.  . 

(102) 

(179) 

(81) 

>18.6 

0.0 

1.2 

1.0 

1.52  (0.77,2.98)  0.224C 

(78) 

(166) 

(98) 

Ranch  Hands  •  Logj  (Current  Dioxin)  and  Time  •  Adjusted 

Tiine 

Adj.  Relative 

Covariatc 

Assumption 

(Yrs.) 

Risk  (95%  C.I.)a 

p-Valuc  Remarks 

g6)  Minimal 

SUN2HR  (p=0.092) 

(n=489) 

<18.6 

-  - 

-  - 

>18.6 

1.32  (0.58^.99) 

0.509C 

h6)  Maximal 

SUN2HR  (p=0.093) 

(n=704) 

<18.6 

-  - 

>18.6 

1.57  (0.78,3.16) 

0.209c 

*Relative  rule  for  t  twofold  ir-creaM  in  dioxin. 

*Test  of  significance  for  relative  risk  equal  to  1  (current  dioxin  continuous,  time  categorized). 

Relative  risk/confidcnce  intervil/p.value  not  given  due  to  the  sparse  number  of  abnormalities;  adjusted  analysis 
not  performed  due  to  the  sparse  number  of  abnormalities. 

Note:  Minimal-Uw:  >10-14.65  ppt;  Medium;  >14.65-15.75  ppi;  High:  >45.75  ppt. 

Minimal-- Low:  >5-9.01  ppt;  Medium;  >9.01-33.3  ppt;  High;  >33J  ppt. 


TABLE  7-7.  (Continued) 


Analysis  of  Basal  Cell  Carcinoma 
(All  Sites  Combined) 
(Verified) 


il) 

Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  -  Unadjusted 

Current 

Dioxin 

Percent 

Eat  Relative 

Category 

n  ‘ 

Yea 

Contrast  Risk  (95%  C.I.) 

p-Value 

Background 

739 

6.6 

All  Categories 

0,117 

Unknown 

333 

9.0 

Unknown  vs.  Background  1.39  (0.87J2.24) 

0.171 

Low 

184 

8.7 

Low  vs.  Background  1.34  (0.74,2.42) 

0.329 

High 

179 

3.9 

High  vs.  Background  0.57  (0.26,1.29) 

0.177 

Total 

1,435 

jl) 

Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  •  Adjusted 

Current 

Dioxin 

Adj,  Relative 

Covariate 

n 

Contrast  Risk  (95%  C.I.) 

p-VaJuc 

Remarks 

Background 

718 

All  Categories 

0,205 

SUN2HR  (pwO.Oll) 

SUNRPT  (p*0.052) 

Unknown 

324 

Unknown  vs.  Background  1.37  (0.84,2.26) 

0.208 

LAT  (p=0.025) 

Low 

180 

Low  vs.  Background  1.54  (0.84,2.82) 

0.124 

AGE*ETHBACK 

High 

175 

High  vs.  Background  0.71  (0.31,1.63) 

0.478 

(p=0.025) 

HAIR*XRAY  (p=0.039) 

Total 

U97 

Note:  Background  (Comparisons);  Current  Dioxin  <10  ppt. 

Unknown  (Ranch  Hands):  Current  Dioxin  <10  ppt 
Low  (Ranch  Hands):  15  ppt  <  Current  Dioxin  <33J  ppt 
High  (Ranch  Hands);  Current  Dioxin  >33J  ppt 


TABLE  7-7.  (Continued) 


Analysis  of  Basal  Cell  Carcinoma 
(Ear,  Face,  Head,  and  Neck) 
(Verified) 


i2)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  -  Unadjusted 


Current 

Dioxin  Percent  Est  Relative 

Category _ n _ Yes _ Contrast _ Risk  (95%  CJ.) _ p-Value 


Background 

739 

5.1  All  Categories 

0.019 

Unknown 

333 

6.6  Unknown  vs.  Background  1.30  (0.76.2.24) 

0.336 

Low 

184 

5.4  Low  vs.  Background  1.06  (0.52.2.17) 

0.873 

High 

179 

1.1  High  vs.  Background  0.21  (0.05.0.87) 

0.032 

Total 

1.435 

j2) 

Ranch  Hands  and  Comparisons  by  Current  Dioxin  (Category  -  Adjusted 

Current 

Dioxin 

Adj.  Relative 

Covariate 

Category 

n 

Contrast 

Risk  (95%  C.I.) 

p-Value 

Remarks 

Background 

718 

All  Categories 

0.087 

AGE  (p-0.037) 
ETHBACK  (p=0.021) 

Unknown 

324 

Unknown  vs.  Background 

1.19  (0.68Z10) 

0.541 

HAIR  (p=0.092) 

Low 

180 

Low  vs.  Background 

1.18  (0.57.2.45) 

0.662 

SUN2HR  (p=0.038) 

High 

175 

High  vs.  Background 

0.26  (0.06,1.08) 

0.063 

SUNRPT  (p=0.041) 

LAT  (p=0.038) 

Total 

1.397 

Note:  Baricground  (Comparisons);  Cunent  Dioxin  <10  ppt. 

Unlonown  (Ranch  Hands):  Current  Dioxin  <10  ppt 
Low  (Ranch  Hands):  13  ppt  <  Current  Dioxin  <33J  ppt 
High  (Ranch  Hands):  Current  Dioxin  >33J  ppt 


TABLE  7-7.  (Continued) 


Analysis  of  Basal  Cell  Carcinoma 
(Trunk) 

(Verified) 


13) 

Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category 

•  Unadjusted 

Current 

Dioxin 

Percent 

EsL  Relative 

Category 

n 

Yes 

Contrast 

Risk  (95%  CJ.) 

p-Value 

Background 

739 

1.4 

All  Categories 

0.765 

Unknown 

333 

2.1 

Unknown  vs.  Background 

1.57  (0.59.4.15) 

0.368 

Low 

184 

1.6 

Low  vs.  Background 

1.21  (0.33.4.44) 

0.776 

High 

179 

2.2 

High  vs.  Background 

1.67  (0.52.5.38) 

0.393 

Total 

1,435 

j3)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  •  Adjusted 


Current 


Dioxin 

Category 

n 

Contrast 

Adj.  Relative 
Risk  (95%  C.I.) 

p-Value 

Covariate 

Remarks 

Background 

738 

All  Categories 

0.641 

AGE  (p=0.041) 

SUNRPT  (p=0.003) 

Unknown 

333 

Unknown  vs.  Background 

1J9  (0.60,4.25) 

0.351 

Low 

184 

Low  vs.  Background 

1.28  (0.35,4.75) 

0.709 

High 

179 

High  vs.  Background 

2.06  (0.62,6.83) 

0.238 

Total 

1,434 

Note:  Background  (Comparisons):  Current  Dioxin  <10  ppt. 

Unknown  (Ranch  Hands):  Current  Dioxin  <10  ppt. 

Low  (Ranch  Hands):  15  ppt  <  Cunent  Dioxin  <33  J  ppt. 
High  (Ranch  Hands):  Current  Dioxin  >33J  ppc 
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TABLE  7*7.  (Continued) 


Analysis  of  Basal  Cell  Carcinoma 
(Upper  Extremities) 
(Verified) 


M) 

Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  •  Unadjusted 

Cumnt 

Dioxin 

Percent 

EsL  Relative 

n 

Yes 

Contrast  Risk  (95%  CX) 

p-Value 

Background 

739 

0.5 

All  Categories 

0.633 

Unknown 

333 

0.9 

Unknown  vs.  Background  1.67  (0.37,7X1) 

0.754 

Low 

184 

0.5 

Low  vs.  Background  1.00  (0.11,9.04) 

C.999 

High 

179 

0.0 

High  vs.  Background 

0.838 

Total 

1.435 

j4) 

Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  •  Adjusted 

Current 

Dioxin 

Adj.  Relative 

Covacriate 

Category 

n 

Contrast  Risk  (95%  C.L)  p-Valne 

Remarks 

Background 

734 

All  Categories  0561 

AGE  (p=0.083) 

LAT  (p=0.124) 

Unknown 

332 

Unknown  vs.  P'  ckground  1.78  (0.39,8.07)  0.455 

Low 

184  .. 

Low  vs.  Back'  ound  1.10  (0.12,9.98)  0.934 

High 

179 

High  vs.  Bac  .ground 

Total 

1,429 

— :  Relative  risk/coniidence  interval/p-vilue  not  given  due  to  the  sparse  number  of  abnormalities. 
Note:  Background  (Comparisons):  Current  Dioain  <10  ppt. 

Unknown  (Ranch  Hands):  Current  Dioxin  <10  ppL 
Low  (Ranch  Hands):  15  ppt  <  Current  Dioxin  <33J  ppc 
High  (Ranch  Hands):  Current  Dioxin  >33J  ppt. 


\  .. 


TABLE  7<7.  (Continued) 

Analysis  of  Basal  Cell  Carcinoma 
(Lower  Extremities) 
(Verified) 


15)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  >  Unadjusted 


Current 

Dioxin 

Category 


Percent 

Yes 


Contrast 


Est  Relative 
Risk  (95%  C.l.) 


p-Value 


All  Categories 

Unknown  vs.  Background 
Low  vs.  Background 
High  vs.  Background 


j5)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  •  Adjusted 


Background 

739 

0.0 

Unknown 

333 

0.0 

Low 

184 

0.0 

High 

179 

0.0 

Totai 

1,435 

j5) 

Ranch  Hands 

Current 

Dioxin 

Category 

n 

Contrast 


Adj.  Relative 
Risk  (95%  C.I.) 


p-Value 


Covariate 

Remarks 


Bxkground 

739 

All  Categories 

— 

Unknown 

333 

Unknown  vs.  Background 

•  • 

Low 

184 

Low  vs.  Background 

•  • 

High 

179 

High  vs.  Background 

— 

-- 

Total 

1,435 

Relative  risk/confidence  interval/p-value  not  given  due  to  the  sparse  number  of  abnormalities;  adjusted  analysis 
not  performed  due  to  the  spane  number  of  abnormalities. 

Note;  Background  (Comparisons):  Current  Dioxin  <10  ppc 
Unknown  (Ranch  Hands);  Current  Dioxin  <10  ppt. 

Low  (Ranch  Hands):  13  ppt  <  Current  Dioxin  <33J  ppc 
High  (Ranch  Hands);  Current  Dioxin  >33  J  ppc 
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TABLE/-?.  (Continued) 


Analysis  of  Basal  Cell  Carcinoma 
(Other  Sites  and  NOS) 
(Verified) 


i6)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  -  Unadjusted 


Current 

Dioxin 

Category 

n 

Percent 

Yes 

Contrast 

Est  Relative 

Risk  (95%  CJ.) 

p-Value 

Background 

739 

0.1 

All  Categories 

0.011 

Unknown 

333 

0.0 

Unknown  vs.  Background 

•  • 

0.999 

Low 

184 

1.6 

Low  vs.  Background 

12.23  (1.27,118.3) 

0.053 

High 

179 

0.6 

High  vs.  Background 

4.15  (0.26,66.61) 

0.704 

Total 

1.435 

J6) 

Ranch  Hands  and  Comparison::  by  Current  Dioxin  Category  • 

Adjusted 

Current 

Dioxin 

Adj.  Relative 

Covariate 

Category 

n 

Contrast  Risk  (95%  CJ.)  p-Value 

Remarks 

Background 

739 

All  Categories 

0.035  SUN2HR  (p=0.070) 

Low 

184 

Low  vs.  Background  1334  (1.40,127.1)  0.024 

High 

179 

High  vs.  Background  3.93  (0.25,62.34)  0.332 

Total 

1,435 

Relative  mk/confidence  ir.tervil/p.vi]ue  not  given  due  to  the  spine  number  of  abnormalities. 
Note:  Background  (Comparisons):  Current  Dioxin  <10  ppL 

Unknown  (Ranch  Hands):  Current  Dioxin  <10  ppt. 

Low  (Ranch  Hands):  15  ppt  <  Current  Dioxin  <33  J  ppc 
High  (Ranch  Hands):  Current  Dioxin  >33J  ppt 


Under  the  minimal  assumption,  there  were  two  Ranch  Hands  with  a  verified  basal  cell 
carcinoma  on  the  upper  extremities.  Under  the  maximal  assumption,  there  were  four  Ranch 
Hands  with  a  verified  basal  cell  carcinoma  on  the  upper  extremities.  Both  unadjusted 
analyses  were  nonsignificant  with  relative  risks  less  than  1  for  an  association  with  initial 
dioxin  (Table  7-7  [a4]  and  (b4]:  p=0,305  and  p=0.264,  respectively).  Because  of  the  sparse 
number  of  neoplasms  under  the  minimal  assumption,  adjusted  analyses  were  not  performed. 
Under  the  maximal  assumption,  no  covaiiates  were  retained  in  the  adjusted  model;  therefore, 
the  results  of  the  unadjusted  and  the  adjusted  analyses  were  identical. 

Under  the  minimal  and  maximal  assumptions,  there  were  no  Ranch  Hands  with  a 
verified  basal  cell  carcinoma  on  the  lower  extremities  (Table  7-7  [a5]  and  [b5]). 

Under  the  minimal  and  maximal  assumptions,  four  Ranch  Hands  had  a  verified  basal  cell 
carcinoma  for  other  sites  and  sites  NOS.  The  unadjusted  analysis  produced  relative  risks 
greater  than  1  but  the  risks  were  not  significant  (Table  7-7  [a6]  and  [b6]:  p=0.469  and 
p=0.151,  respectively).  Adjusted  analyses  also  produced  nonsignificant  relative  risks  (Table 
7-7  [c6]  and  [d6];  p=0.458  and  p=0.143,  respectively). 

Model  2:  Ranch  Hands  -  Log2  {Current  Dioxin)  and  Time 

Under  both  assumptions,  tiie  unadjusted  analysis  of  the  frequency  of  Ranch  Hands  with 
a  verified  basal  cell  carcinoma  for  all  sites  combing  exhibited  a  nonsignificant  interaction 
between  current  dioxin  and  time  since  tour  (Table  7-7  [cl]  and  [fl]:  p=0.942  and  p=0.999). 
Under  the  minimal  and  the  maximal  assumptions,  the  adjusted  andyses  also  had 
nonsignificant  current  dioxin-by-time  interactions  (Table  7-7  [gl]  and  [hi]:  p=0.759  and 
p=0,725).  Fop  each  of  these  analyses,  the  relative  risk  within  each  individual  time  stratum 
was  nonsignificant  and  less  than  1. 

Under  both  assumptions,  the  unadjusted  analysis  of  Ranch  Hands  with  a  verified  basal 
cell  carcinoma  on  the  ear,  face,  head,  and  neck  displayed  a  nonsignificant  current  dioxin-by¬ 
time  interaction  (Talie  7-7  [e2]  and  [f2]:  p=0.282  and  pM).755);  thus,  the  relative  risks 
within  each  time  stratum  did  not  differ  significantly.  Hov/sver,  in  the  minimal  analysis,  there 
was  a  significant  relative  risk  less  than  1  for  Ranch  Hands  with  tours  over  18.6  years  (Table 
7-7  [c2]:  Est.  RR=0.31,  p=0.0ll).  In  the  maximal  analysis,  there  was  a  marginally 
significant  relative  risk  (Table  7-7  [f2];  Est.  RR=0.67,  p=0.087)  also  less  than  1  for  the  same 
time  stratum.  In  the  former  analysis,  the  relative  frequencies  of  Ranch  Hands  with  a  verified 
basal  cell  carcinoma  on  the  ear,  face,  head,  and  neck  were  13.0,  3.3,  and  1.4  percent  within  the 
low,  medium,  and  high  current  dioxin  categories  for  Ranch  Hands  with  earlier  tours.  In  the 
maximal  analysis,  the  corresponding  relative  frequencies  were  2.6,  7.2,  and  1.0  percent. 

Under  the  minimal  a.«sumption,  the  adjusted  analysis  of  the  frequency  of  Ranch  Hands 
with  a  basal  cell  carcinoma  on  the  ear,  face,  head,  and  neck  contained  a  nonsignificant 
interaction  between  current  dioxin  and  time  (Table  7-7  [g2]:  p=0.349).  For  Ranch  Hands 
with  time  over  18.6  years,  however,  the  relative  risk  was  significant  but  less  than  1  (Adj. 
RR=0.41,  p=0.047).  Uni.;r  the  maxirnal  assumption,  the  interaction  of  current  dioxin  and  time 
was  nonsignificant  (Table  7-7  [h2]:  p=0.776)  as  were  the  relative  risks  for  the  individual 
time  stratum  after  adjusting  for  age,  •’an  reaction  after  at  least  2  hours  of  sun  exposure,  and 
ethnic  background. 
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In  the  unadjusted  analysis  of  Ranch  Hands  with  a  verified  basal  cell  carcinoma  on  the 
trunk,  the  interaction  of  current  dioxin  and  rime  since  tour  was  nonsignificant  for  both 
assumptions  (Table  7-7  [e3]  and  [f3]:  p=0.997  and  p==0.906).  The  adjusted  analysis  also 
contained  nonsignificant  interactions  between  current  dioxin  and  time  (Table  7-7  [g3]  and 
[h3]:  p=0.804  and  p=0.887).  In  the  adjusted  analysis,  the  relative  risks  associated  for  each 
time  stratum  were  greater  thaii  1  but  nonsignificant 

In  the  unadjusted  analysis  of  verified  basal  cell  carcinoma  on  the  upper  extremities 
under  the  minimd  assumption,  each  time  since  tour  stratum  contained  only  one  Ranch  Hand 
with  the  neoplasm  of  interest  Because  of  the  sparse  number  of  Ranch  Hands  with  a  basal 
cell  carcinoma  on  the  upper  extremities,  tlie  relative  risks,  confidence  intervals,  and  p-values 
were  not  reported  for  both  the  unadjusted  and  the  adjusted  analyses  under  the  minirnal 
assumption.  Under  the  maximal  assumption,  one  Ranch  Hand  with  time  of  18.6  years  or  less 
had  a  verified  basal  cell  carcinoma  on  the  upper  extremities;  three  Ranch  Hands  had  this 
particular  skin  neoplasm  for  time  over  18.6  years.  Due  to  the  spanc  number  of  basal  cell 
carcinomas  on  the  upper  extremities  for  Ranch  Hands  with  later  tours,  the  relative  risk, 
conrldence  interval,  and  p-vaiuc  were  not  reponed  for  that  rime  stratum,  as  well  as  the 
p-value  associated  with  the  interaction  of  current  dioxin  and  time.  For  the  other  time 
stratum,  ±e  reiative  nsk  was  nonsignificant  and  ‘.ess  dian  I  'Table  T-]:  p=0. i-P;. 

Under  the  maximal  assumption,  an  adjusted  modei  also  yieided  a  nonsignificant  reiauve  r.sk 
for  rime  over  18.6  years  (Tabic  7-7  (h4];  p=0.136). 

No  Ranch  Hands  had  a  verified  basal  cell  carcinoma  on  the  lower  extremities  (Table  7-7 
(e5]  and  [f5]). 

In  the  unadjusted  analysis  under  each  assumption,  one  Ranch  Hand  had  a  verified  ‘oasal 
cell  carcinoma  for  other  sites  and  sites  NOS  with  time  of  18.6  years  or  less  and  three  Ranch 
Hands  had  a  verified  basal  cell  carcinoma  for  other  sites  and  sites  NOS  with  time  over  18.6 
years.  Due  to  the  sparse  number  of  Ranch  Hands  with  later  tours,  the  relative  risk, 
confidence  interval,  and  p-value  were  not  reponed  for  that  time  stratum,  as  well  as  the 
p-value  associated  witli  the  interaction  of  current  dioxin  and  time.  For  the  earlier  time 
stratum  (over  18.6  years),  the  relative  risk  for  verified  basal  cell  carcinoma  was 
nonsignificant  in  each  unadjusted  analysis  (Table  7-7  [e6]  and  [f6]:  p=0.523  and  p=0.224). 
Corresponding  adjusted  analyses  for  time  over  18.6  years  also  contained  nonsignificant 
relative  risks  (Table  7-7  [g6j  and  [h6]:  p=0.509  and  p=0.209). 

Model  3:  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category 

In  the  unadjusted  analysis  of  verified  basal  cell  carcinoma  for  all  sites  combinctl,  the 
relative  frequencies  of  participants  with  disease  were  not  significantly  different  among  Ranch 
Hands  in  the  unknown,  low,  and  high  current  dioxin  categories  and  Comparisons  in  the 
background  current  dioxin  category  (Table  7-7  [il]:  p=0.117).  The  ovei^  contrast  for  the 
corresponding  adju.sted  analysis  was  also  nonsignificant  (Table  7-7  [jl]:  p=0.205).  There 
were  no  participants  with  suspected  basal  cell  carcinoma. 

In  the  unadjusted  analysis  for  verified  basal  cell  carcinoma  on  the  ear,  face,  head,  and 
neck,  the  relative  frequencies  differed  significantly  among  Ranch  Hands  with  unknown,  low, 
and  high  current  dioxin  and  Comparisons  with  background  current  dioxin  (Table  7-7  [i2]: 
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p=0.019).  The  rcladve  frequencies  for  background,  unknown,  low,  and  high  current  dioxin 
were  5.1,  6.6,  5.4,  a  id  1.1  percent.  The  high  versus  background  contrast  was  significant 
(p=0.032)  but  the  reiative  risk  was  less  than  1  (Est.  RR=0.21,  95%  C.I.:  [0.05,0.87]).  The 
unknown  versus  background  and  low  versus  background  contrasts  had  relative  risks  greater 
than  1  but  they  were  nonsignificant  (p=0.336  and  p=0.873,  rcspccdvely).  An  adjusted  model 
that  retained  six  covariates  (age,  ethnic  background,  the  two  sldn  reaction  to  sun  exposure 
variables,  hair  color,  and  average  lifetime  residential  latitude)  exhibited  a  marginally 
significant  overall  contrast  (Table  7-7  [j2];  p=0.087).  The  high  versus  background  contrast 
was  also  marginally  significant  (p=0.063)  but  the  relative  risk  was  less  than  1  (Adj. 
RR=0.26,  95%  Cl.:  [0.06,1.08]).  The  unknown  versus  background  and  low  versus 
background  contrasts  had  relative  risks  greater  than  1  but  were  nonsignificant  (p=0.541  and 
p=0.662,  respectively). 

The  unadjusted  and  the  adjusted  analyses  for  verified  basal  cell  carcinoma  on  the  trunk 
contained  nonsignificant  overall  contrasts  for  the  three  current  dioxin  categories  of  the  Ranch 
Hands  and  the  background  current  dioxin  category  of  the  Comparisons  (Table  7-7  [i3)  and 
03]:  p=0.765  and  p=0.641,  respectiveiy).  The  individual  contrasts  had  associated  reiative 
risks  greater  than  I  but  were  nonsignificant. 


Four  Ranch  Hands  and  four  Comparisons  had  a  verified  basal  ceil  carcinoma  on  the 
upper  exn-emides.  Ranch  Hands  in  the  unknown,  low,  and  high  current  dioxin  categories  and 
Comparisons  in  the  background  category  exhibited  nonsignificant  overall  unadjusted  and 
adjusted  contrasts  for  verified  basal  cell  carcinomas  on  the  upper  extremities  ^able  7-7  [i4] 
and  [j4]:  p=0.633  and  p=0.567,  respectively). 

No  participants  had  a  verified  basal  cell  carcinoma  on  the  lower  extremities  (Table  7-7 
[i5]. 


Four  Ranch  Hands  (three  in  the  low  category,  one  in  the  high  category)  and  one 
Comparison  had  a  verified  basal  cell  carcinoma  for  other  sites  and  sites  NOS.  In  the 
unadjusted  analysis,  the  overall  contrast  of  the  relative  frequencies  of  Ranch  Hands  with 
unknown,  low,  and  high  current  dioxin  and  Comparisons  with  background  current  dioxin  was 
significant  (Table  7-7  (i6]:  p=0.01 1).  The  relative  frequencies  for  the  background,  unknown, 
low.  and  high  current  dioxin  categories  were  0.1,  0.0,  1.6  and  0.6  percent.  The  contrast  of 
Ranch  Hands  in  the  mknown  current  dioxin  category  with  Comparisons  in  the  background 
category  was  nonsigiificant  (p=0.999).  The  contrast  using  Ranch  Hands  in  the  low  current 
dioxin  category  was  marginally  significant  (Est  RR312.23,  95%  C.I.:  [1.27,1 18.23], 
p=0.053).  The  high  versus  background  contrast  also  had  a  relative  risk  over  1  but  it  was 
nonsignificant  (p=0.704)  and  lower  than  the  relative  risk  of  the  low  versus  background 
contrast.  After  adjusting  for  skin  reaction  after  at  least  2  houn  of  sun  exposure,  the  overall 
contrast  remained  significant  (Table  7-7  [jb]:  p=0.035).  The  low  versus  background  contrast 
became  significant  (Adj.  RR=13.34,  95%  CL;  [1.40,127.1],  p=0.024)  and  the  h^gh  versus 
background  contrast  remained  nonsignificant  fp=0.332). 
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Sun  Exposure<Related  Malignant  Skin  Neoplasnu — Ail  Sites  and  by  Location/Site 

Model  1:  Ranch  Hands  •  Log2  (Initial  Dioxin) 

Under  the  minimal  assumption,  the  unadjusted  analysis  of  the  frequency  of  Ranch  Hands 
with  a  verified  sun  exposure-related  malignant  skin  neoplasm  for  all  sites  combined 
contained  a  significant  relative  risk  with  respect  to  initial  dioxin  (Table  7-8  [al]:  EsL 
RR=0.70,  p=0.014)  but  it  was  less  than  1.  The  relative  frequencies  were  13.6,  7.8,  and  6.3 
percent  for  the  low,  medium,  and  high  initial  dioxin  categories.  The  corresponding  unadjusted 
analysis  under  the  maximal  assumption  was  nonsignificant  with  a  relative  risk  less  than  1 
(Table  7-8  (blj:  p=0.103). 

Under  the  minimal  assumption,  the  adjusted  analysis  contained  a  significant  interaction 
between  initial  dioxin  and  ionizing  radiation  (Table  7-8  [cl]:  p»0.020).  To  investigate  the 
interaction,  the  association  with  initial  dioxin  was  examined  separately  for  Ranch  Hands  who 
reponed  being  exposed  and  not  being  exposed  to  ionizing  radiation  (Appendix  Table  F-1). 

For  those  Ranch  Hands  who  had  not  reponed  exposure  to  ionizing  radiation,  the  relative  risk 
was  nonsignificant  (p=0.960);  tor  Ranch  Hands  who  reponed  exposure  to  ionizing  radiation, 
the  relative  risk  was  significant  but  less  than  1  (Adj.  RR=0.36.  p=0.029).  A  mode!  without 
the  interaction  ,>::wcen  imnai  aioxin  and  ionizing  radiation  displayed  a  nonsignificant  relative 
risk  (p=0.212).  Under  the  maximal  assumption,  the  adjusted  analysis  ot  the  rrcqucncy  of 
Ranch  Hands  with  a  sun  exposure-related  malignant  skin  neoplasm  was  nonsignificant 
(Table  7-8  [dl]:  p^O.235). 

The  unadjusted  analyses  for  a  verified  sun  exposure-related  malignant  skin  neoplasm 
on  the  car,  face,  head,  and  neck  displayed  significant  relative  risks  less  than  1  under  each 
assumption  (Table  7-8  (a2)  and  (b2j:  Est.  RR=0.56,  p=0.003  and  Est.  RR=0.75,  p«0.031). 
Under  the  minimal  assumption,  the  relative  frequencies  of  Ranch  Hands  with  a  verified  sun 
exposure-related  malignant  skin  neoplasm  on  the  ear,  face,  head,  and  neck  were  9.3,  5.3,  and 
2.3  percent  for  the  low,  medium,  and  high  initial  dioxin  categories.  In  the  maximal  analysis, 
the  corresponding  relative  frequencies  for  low,  medium,  and  high  initial  dioxin  were  5.5,  7.3, 
and  2.2  percent.  Under  the  minimal  assumption,  the  adjusted  analysis  contained  a  significant 
relative  risk  but  it  remained  less  than  1  (Table  7-8  (c2);  Adj.  RR:^.65.  p=0.047).  Under  the 
maximal  assumption,  adjustment  for  age,  ethnic  background,  hair  color,  skin  reaction  after  at 
least  2  hours  of  sun  exposure,  and  avenge  lifetime  residential  latitude  produced  a 
nonsignificant  relative  risk  that  also  was  less  than  1  (Table  7-8  (d2);  p=0, 197). 

In  the  unadjusted  analysis  of  the  frequency  of  Ranch  Hands  with  a  verified  sun 
exposure-related  malignant  skin  neoplasm  on  the  trunk,  the  estimated  relative  risks  were 
nonsignificant  and  less  than  1  under  both  assumptions  (Table  7-8  [a3|  and  [b3]:  p=0. 132 
and  p=0.648).  In  addition,  both  adjusted  analyses  produced  nonsignificant  relative  risks 
(Tabic  7-8  [c3]  and  (d3]:  p=0.389  and  p=0.967). 

For  verified  sun  exposure-related  malignant  skin  neoplasms  on  the  upper  extremities, 
the  minimal  analysis  contained  three  Ranch  Hands  and  the  maximal  analysis  contained  five 
Ranch  Hands  with  these  skin  neoplasms.  Under  both  assumptions,  the  relative  risks  were 
nonsignificant  for  the  unadjusted  analyses  using  initial  dioxin  (Table  7-8  [34|  and  fb4]: 
p=0.908  and  p^.890).  Due  to  the  small  number  of  Ranch  Hands  with  a  verified  sun 
exposure-related  malignant  skin  ncopia.sm  on  the  upper  extremities,  adjusted  analyses  were 
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TABLE  7^. 

Analysis  of  Sun  Exposure-Related  Malignant  Skin  Neoplasms 
(All  Sites  Combined) 


Ranch  Hands  •  Log2  (Initial  Dioxin)  -  Unadjusted 


Assumption 

Initial 

Dioxin 

n 

Percent 

Yes 

Esl  Relative 
Risk  (95%  CJ.)a 

p-Value 

al)  Minimal 

Low 

118 

13.6 

0.70  (0.51,0.95) 

0.014 

(n=489) 

Medium 

243 

7.8 

High 

128 

6.3 

bl)  .Maximal 

Low 

181 

3.3 

0.85  (0.69,1.04) 

0.103 

(n=704) 

Medium 

344 

10.5 

High 

179 

5.6 

Ranch  Hands  •  Log2  (Initial  Dioxin)  *  Adjusted 

Adj.  Relative  Covariate 

Assumption _ Risk  (95%  CL)^ _ p-Value _ Remarks _ 

0.82  (0.59,1.13)**  0.212**  INrr*XRAY  (p=0.020) 

ETHBACK  (p=0.047) 
SUN2HR  (p=0.005) 
SUNRPT  (p=0.008) 
AGE*XRAY  (p=0.015) 

0.87  (0.69,1.10)  0.235  AGE  (p=0.002) 

ETHBACnC  (p=0.032) 
SUN2HR  (p=0.017) 
SUNRPT*LAT  (p=0.008) 
SUNRPT*XRAY  (p=0.029) 


*Re!itive  risk  for  i  twofold  increwo  in  diorin. 

••Log2  (tniii*!  dioxin)-by<ovtritie  intoriction  (0.01<pS0.03):  adjusted  relative  riak,  confidence  interval,  and  p-vilu« 
derived  from  a  model  fined  after  deletion  of  ihia  interKtion. 

Note:  Minimal-Low;  52-93  ppc  Medium;  >93-292  ppt:  High:  >292  ppt 

Maximal-Low:  23-;6.9  ppt;  Medium:  >36.9-218  ppe  High;  >218  ppt. 


TABLE  7-8.  (Continued) 


Analysis  of  Sun  Exposure-Related  Malignant  Skin  Neoplasms 
(Ear,  Face,  Head,  and  Neck) 


Ranch  Hands • 

Log2  (Initial  Dioxin)  •  Unadjusted 

Initial 

Percent  Esl  Relative 

Assumption 

Dioxin 

n 

Yes  Risk  (95%  C.I.)a  p- Value 

a2)  Minimal 

Low 

118 

9.3  0.56  (0.36,0.86)  0.003 

(n=489) 

Medium 

243 

5.3 

High 

128 

2.3 

b2)  Maximal 

Low 

181 

5.5  0.75  (0.58.0.99)  0.031 

(n=704) 

Medium 

344 

7.3 

High 

179 

2.2 

Ranch  Hands 

•  Log2  (Initial  Dioxin)  •  Adjusted 

Adj.  Relative 

Covariatc 

Assumption 

Risk  (95%  C.I.)a 

p-Value  Remarks 

c2)  Minimal 

0.65  (0.41,1.03) 

0.047  AGE  (p=0.042) 

(n=»476) 

SUN2HR  (p<0.001) 
ETHBACK  (p=0.097) 

d2)  Maximal 

0.83  (0.61,1.11) 

0.197  AGE  (p=0.021) 

(n=687) 

ETHBACK  (p=0.083) 
HAIR  (p=0.099) 

SUN2HR  (p<0.001) 

LAT  (p=0.072) 

*Reladve  mk  tar  t  twofold  increaM  in  dioxin. 

Now:  Minimal-Low:  32-93  ppt;  Medium;  >93-292  ppt  Hish:  >292  ppt 

Maximal-Low:  23-36.9  ppt;  Medium:  >36.9-218  ppc  High;  >218  ppt 
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TABLE  7-8.  (Continued) 

Analysis  of  Sun  Exposure-Related  Malignant  Skin  Neoplasms 

(Trunk) 


Ranch  Hands  •  Lo^  (Initial  Dioxin)  -  Unadjusted 


Assumption 

Initial 

Dioxin 

n 

Percent 

Yes 

Est  Relative 
Risk  (95%  CJ.)a 

p-Value 

a3)  Minimal 

Low 

118 

5.9 

0.69  (0.41,1.16) 

0.132 

(n=489) 

Medium 

243 

1.6 

High 

128 

3.1 

b3)  Maximal 

Low 

181 

1.7 

0.92  (0.66,1.30) 

0.648 

(n=704) 

Medium 

344 

3.5 

High 

179 

Ranch  Hands  •  Log2  (Initial  Dioxin)  •  Adjusted 

Adj.  Relative  Covariate 


Assumption _ Risk  (95%  C.I.)^ _ p-Value _ Remarks 


c3)  Minimal 

0.81  (0.48,1.34) 

0.389 

AGE  (p=0.016) 

(n=489) 

SUNRPT  (p<0.001) 

d3)  Maximal 

0.99  (0.69,1.43) 

0.967 

AGE  (p=0.004) 

(n=704) 

SUNRPT  (p<0.001) 

*R«liiive  ri*k  for  a  rwofold  increase  in  dioxin. 

Note:  Minimal-- Low:  52-93  ppt;  Medium:  >93-292  ppt;  High:  >292  ppt 

Maximal-Low:  23-36.9  ppt;  Medium:  >56.9-218  ppt;  High:  >218  ppt 
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TABLE  7«B.  (Continued) 


Analysis  of  Sun  Exposure^Reiated  Malignant  Skin  Neoplasms 
(Upper  Extremities) 


Ranch  Hands  •  Log2  (Initial  Dioxin)  •  Unadjusted 


Assumption 

Initial 

Dioxin 

n 

Percent 

Yes 

EsL  Relative 
Risk  (95%  C.I.)a 

p-Value 

a4)  Minimal 

Low 

118 

0.8 

1.06  (0.43^62) 

0.908 

(n=489) 

Medium 

243 

0.4 

High 

128 

0.8 

b4)  Maximal 

Low 

181 

1.1 

0.96  (0.50,1.83) 

0.890 

(n=704) 

Medium 

344 

0.6 

High 

179 

0.6 

Ranch  Hands  •  Log2  (Initial  Dioxin)  •  Adjusted 

Adj.  Relative  Covariate 


Assumption _ Risk  (95%  C.I.)^ _ p-Value _ Remarks 


c4)  Minimal 

(n=489) 

d4)  Maximal 

0.95  (0.49,1.86) 

0.889 

SUN2HR  (p=0.131) 

(n=704) 

•Relativa  rbk  for  a  rwofold  increa**  in  dioain. 

Adjusted  analysis  not  performed  due  to  the  sparse  number  of  abnormalities. 
Note:  Minimal-Low:  32-93  ppt;  Medium:  >93-292  ppt;  High:  >292  ppc 

Maaimal-Low:  23-36,9  ppt;  Medium:  >36.9-218  ppt;  High:  >218  ppt 
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TABLET'S.  (Continued) 


Analysis  of  Sun  Exposure^Related  Malignant  Skin  Neoplasms 
(Lower  Extremities) 


Ranch  Hands  •  Log2  (Initial  Dioxin)  -  Unadjusted 


Liidal  Percent  Est  Relative 

Assumption _ Dioxin _ n _ Y®5 _ Risk  (95%  C.I.)^  p-Value 


a5)  Minimal 

Low 

118 

0.0 

(n=489) 

Medium 

243 

0.0 

High 

128 

0.0 

fai)  Maximal 

Low 

181 

0.0 

(n=704) 

Medium 

344 

0.0 

High 

179 

0.0 

Ranch  Hands  •  Log2  (Initial  Dioxin)  •  Adjusted 

Adj.  Relative  Covariate 

Assumption _ Risk  (95%  C.L)^ _ p-Value _ Remarks 

c5)  Minimal 
(n=489) 

dS)  Maximal 
(n=704) 


’Relative  risk  for  a  twofold  increase  in  dioxin. 

Relative  risk,  confidence  interval,  and  p-value  not  given  due  to  the  sparse  number  of  abnormalities;  adjusted 
analysis  not  performed  due  to  the  sparse  number  of  abnonntlities. 

Note:  Minimal-Low:  52-93  ppt;  Medium:  >93-292  ppq  High:  >292  ppL 

Maximal-Luw:  25-56.9  ppq  Medium:  >56.9-218  ppq  High;  >218  ppt. 


TABLE  7-8.  (Continued) 


Analysis  of  Sun  Exposure-Related  Malignant  Skin  Neoplasms 
(Other  Sites  and  NOS) 


Ranch  Hands  -  Log2  (Initial  Dioxin)  •  Unadjusted 


Assumption 

Initial 

Dioxin 

n 

Percent 

Yes 

Est  Relative 
Risk  (95%  C.I.)a 

p-Value 

a6)  Minimal 

Low 

118 

0.0 

1.32  (0.64^.69) 

0.469 

(n=489) 

Medium 

243 

1.2 

High 

128 

0.8 

b6)  Maximal 

Low 

181 

0.0 

1.58  (0.87;2.86) 

0.151 

(n=704) 

Medium 

344 

0.6 

High 

179 

1.1 

Ranch  Hands  •  Log2  (Initial  Dioxin)  •  Adjusted 

Adj.  Relative  Covariate 


Assumption _ Risk  (95%  C.I.)^ _ p-Value _ Remarks 


c6)  Minimal 

1.34  (0.64^.81) 

0.458 

SUN2HR  (p=0.101) 

(n=489) 

d6)  Maximal 

1.62  (0.87,3.01) 

0.143 

SUN2HR  (p=0.099) 

(n=704) 

^Relative  risk  for  a  twofold  increase  in  dioxin. 

Note:  Minin'.  ..t-Low:  52-93  ppt;  Medium;  >93-292  ppt;  High;  >292  ppL 

Maximal-Low;  25-36.9  ppt;  Medium:  >36.9-218  ppt;  High;  >^8  ppt. 
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TABLE  7-8.  (Continued) 


Analysis  of  Sun  Exposure-Related  Malignant  Skin  Neoplasms 
(All  Sites  Combined) 


Ranch  Hands  -  Log2  (Current  Dioxin)  and  Time  •  Unadjusted 


Percent  Yes/(n) 


Hme 


Assumption 

(Yrs.) 

Low 

Medium 

el)  Minimal 

(n=489) 

<18.6 

12.3 

(63) 

9.9 

(121) 

>18.6 

14.3 

(54) 

5.8 

(121) 

fl)  Maximal 

(n=704) 

^18.6 

8.8 

(102) 

i2.3 

(179) 

>18.6 

7.7 

9.6 

• 

(78) 

(166) 

High 

£sl  Relative 

Risk  (95%  C.I.)a 

p- Value 

5.6 

0.63  (0.38,1.03) 

0.694b 

0.065C 

(54) 

6.8 

0.72  (0.47,1.10) 

0.125c 

(74) 

3.7 

0.84  (0.62,1.14) 

0.910b 

0.253c 

(81) 

5.1 

0.86  (0.64,1.15) 

0.305c 

(98) 

• 

Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  -  Adjusted 


Tune 

Assumption  (Yrs.) 

Adj.  Relative 

Risk  (95%  C.I.)4 

p-Value 

Covariate 

Remarks 

gl)  Minimal 
(n=476) 

<18.6 

>18.6 

0.72  (0.43,1.20) 
0.93  (0.59,1.45) 

0.452b 

0.207c 

0.739c 

ETHBACK  (p=0.052) 
SUN2HR  (p=0.010) 
SUNRPT  (p=0.010) 
AGE*XRAY  (p=0.034) 

hi)  Maximal 
(n=687) 

<18.6 

>18.6 

0.96  (0.69,1.33) 
0.96  (0.69,1.32) 

0.992b 

0.784C 

0.782C 

AGE  (p<0.001) 
ETHBACK  (p=0.027) 
SUN2HR  (p=0.027) 
SUNRPT  (p=0.004) 

^Relative  risk  for  a 

twofold  increase 

in  dioxin. 

'’Test  of  significance  for  homogeneity  of  relative  risks  (current  dioain  continuous,  time  categorized). 
’Test  of  significance  for  relative  risk  equal  to  1  (cunent  dicain  condnuous,  time  categorized). 

Note:  Miaimal-Low:  >10-14.65  ppq  Medium;  >14.65-45.75  ppt;  High:  >45.75  ppt 

Maximal--Low:  >5-9.01  ppt;  Medium:  >9.01-333  ppt;  High;  >333  ppt. 


TABLE  7-8.  (Continued) 


Analysis  of  Sun  Exposure-Related  Malignant  Skin  Neoplasms 
(Ear,  Face,  Head,  and  Neck) 


Ranch  Hands  *  Log2  (Current  Dioxin)  and  Time  •  Unadjusted 

Percent  Yes/(n) 

Current  Dioxin 

Time  Est  Relative 


Assumption 

(Yrs.) 

Low 

Medium 

High 

Risk  (95%  CI.)a 

p-Value 

e2)  Minimal 

0.759b 

(n=489) 

<18.6 

7.7 

(65) 

6.6 

(121) 

1.9 

(54) 

0.54  (0.28.1.06) 

0.075c 

f2)  Maximal 

>18.6 

13.0 

(54) 

3.3 

(121) 

2.7 

(74) 

0.47  (0.24,0.92) 

0.029c 

0.94  lb 

(n=704) 

<18.6 

5.9 

(102) 

8.4 

(179) 

1.2 

(81) 

0.76  (0.51,1.12) 

0.1 66C 

. 

>18.6 

3.3 

(78) 

7.2 

(166) 

2.0 

(98) 

0.74  (0.49,1.11) 

0.143c 

Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Adjusted 

Tune  Adj.  Relative  Covariate 

Assumption  (Yrs.)  Risk  (95%  C.J.)^ _ p-Value _ Remarks 


g2)  Minimal 
(n=476) 

<18.6 

>18.6 

0.65  (0.33,1.29) 

0.60  (0.30,1.18) 

0.854b 

0.223c 

0.140C 

AGE  (p=0.057) 
SUN2HR  (p<0.001) 
ETHBACK  (p=0.101) 

h2)  Maximal 
(n=687) 

<18.6 

>18.6 

0.86  (0.56,1.31) 

0.84  (0.54,1.32) 

0.954b 

0.479c 

0.455c 

AGE  (p=0.0l7) 
SUN2HR  (p<0.001) 
ETHBACK  (p=0.076) 
LAT  (p=0.078) 

HAIR  (p=0.100) 

*Re!ative  risk  for  a 

twofold  increase 

in  dioxin. 

*^esi  of  significance  for  homogeneity  of  relative  risks  (current  dioxin  continuous,  time  categorized). 
H'est  of  significance  for  relative  risk  equaj  to  1  (current  dioxin  continuous,  time  categorized). 

Note;  Minimal-Low:  >10-14.65  ppt;  Medium;  >14.65-45.75  ppt;  High:  >45.75  ppL 
Maximal-Low:  >5-9.01  ppq  Medium:  >9.01-33J  ppq  High;  >33J  ppt. 
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TABLET’S.  (Continued) 


Analysis  of  Sun  Exposure-Related  Malignant  Skin  Neoplasms 

(Trunk) 


Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Unadjusted 

Percent  Yes/(n) 

Current  Dioxin 

Time  Est.  Relative 


Assumption 

(Yrs.) 

Low 

Medium 

High 

Risk  (95%  C.I.)a 

p-Value 

e3)  Minimal 

0.872b 

(n=489) 

<18.6 

6.2 

(65) 

2.5 

(121) 

3.7 

(54) 

0.66  (0.31,1.40) 

0.277C 

f3)  Maximal 

>18.6 

5.6 

(54) 

0.8 

(121) 

2.7 

(74) 

0.72  (0.33,1.54) 

0.397C 

0.927b 

(n»704) 

£18.6 

2.9 

(102) 

3.9 

(179) 

2.5 

(81) 

0.92  (0.57,1.49) 

0.738C 

>18.6 

1.3 

(78) 

2.4 

(166) 

2.0 

(98) 

0.95  (0.56,1.62) 

0.858C 

Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Adjusted 


Assumption 

'lime 

(Yrs.) 

Adj.  Relative 

Risk  (95%  C.I.)a 

p-Value 

Covariate 

Remarks 

g3)  Minimal 
(n=489) 

<18.6 

>18.6 

0.92  (0.42,2.00) 

0.88  (0.42,1.84) 

0.927b 

0.833C 

0.727C 

AGE  (p=0.009) 
SUNRPT  (p<0.001) 

h3)  Maximal 
(n=704) 

£18.6 

>18.6 

1.13  (0.67,1.91) 

1.02  (0.58,1.81) 

0.800b 

0.649C 

0.938C 

AGE  (p=0.002) 
SUNRPT  (p<0.001) 

•Relative  risk  for  a  twofold  increase  in  dioxin. 

^Test  of  significance  for  homogeneity  of  relative  risks  (current  dioxin  continuous,  time  categorized). 
®Test  of  significance  for  relative  risk  equal  to  1  (current  dioxin  continuous,  time  categorized). 

Note;  Minimal-Low:  >10-14.65  ppt;  .Medium;  >14.65-13.75  ppt;  Hi^:  >45.73  ppt. 
Maximal-Low:  >3-9.01  ppt;  Medium;  >9.01-33J  ppt;  High:  >33.3  ppL 
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TABLE  7>8.  (Continued) 


Analysis  of  Sun  Exposure-Related  Malignant  Skin  Neoplasms 
(Upper  Extremities) 


Assumption 

Ranch  Hands  -  Log2  (Current  Dioxin)  and  Time  •  Unadjusted 

Percent  Yes/(n) 

Current  Dioxin 

Time  Esl  Relative 

(Yrs.)  Low  Medium  High  Risk  (95%  C.I.)^ 

p-Valuc 

e4)  Minimal 

(n=489) 

<18.6 

0.0 

0.8 

0.0 

-  - 

-  - 

(65) 

(121) 

(54) 

>18.6 

1.9 

0.0 

1.4 

1.05  (0.36,3.02) 

0.929C 

■54) 

(111) 

(74) 

f4)  Maximal 

•  • 

(n=704) 

<18.6 

0.0 

0.6 

0.0 

-  - 

-  - 

(102) 

(179) 

(81) 

>18.6 

16 

0.6 

1.0 

0.77  (0.35,1.72) 

0.528C 

(78) 

(166) 

(98) 

• 

Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Adjusted 

Time 

Adj.  Relative 

Covariaic 

Assumption 

(Yrs.) 

Risk  (95%  C.I.)a 

p- 

-Value  Remarks 

g4)  Minimal 

.. 

(n=489) 

<18.6 

-  - 

>18.6 

h4)  Maximal 

SUN2HR  (p=0.126) 

(n=704) 

£18.6 

>18.6 

0.76  (0.33,1.74) 

0.5 16C 

‘Relative  riak  for  a  twofold  increase  in  dioxin. 

^est  of  significance  for  relative  risk  equal  to  1  (current  dioxin  continuous,  time  categorized). 

— ;  Relative  risk/confidence  intervai/p-value  not  given  due  to  the  sparse  number  of  abnormalities;  adjusted  analysis 
not  performed  due  to  the  sparse  number  of  abnormalities. 

Note:  Minimal-Low:  >10-14.65  ppq  Medium:  >14,65-45.73  ppc  High:  >43.75  ppt. 

Maximal-Low:  >3-9.01  ppt;  .Medium;  >9.01-33J  ppt;  High;  >33J  ppt. 
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TABLET'S.  (Continued) 


Analysis  of  Sun  Exposure^Related  Malignant  Skin  Neoplasms 
(Lower  Extremities) 


Assumption 

Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Unadjusted 

Percent  Yes/(n) 

Current  Dioxin 

Time  Est  Relative 

(Yrs.)  Low  Medium  High  Risk  (95%  Cl.)  p-Value 

e5)  Minimal 

(n=489) 

<18.6 

0.0 

0.0 

0.0  -  - 

• 

(65) 

(121) 

(54) 

>18.6 

0.0 

0.0 

0.0 

(54) 

(121) 

(74) 

£5)  Maximal 

•  • 

(n=704) 

<18.6 

0.0 

0.0 

0.0 

(102) 

(179) 

(81) 

>18.6 

0.0 

0.0 

0.0 

(78) 

(166) 

(98) 

Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Adjusted 

Time 

Adj.  Relative 

Covariatc 

Assumption 

(Yrs.) 

Risk  (95%  CL) 

p- Value  Remarks 

g5)  Minimal 

(n=489) 

<18.6 

-  - 

•  - 

>18.6 

h5)  Maximal 

•  mm 

(n=704) 

<18.6 

m  m 

>18.6 

•  • 

m  • 

— :  Reljidve  risk/coniidence  interval/p-vtlue  twt  given  due  to  the  ipane  number  of  abnonnilitiej;  adjusted  analysis 
not  perfonned  due  to  the  sparse  number  of  abnormalities. 

Note:  Minimal-Low;  >10-14.65  ppq  Medium:  >14.65-45.75  ppt;  High:  >45.75  ppt. 

Maximal-Low:  >5-9.01  ppt;  Medium:  >9.01 -33 J  ppt;  High:  >33..3  ppL 


TABLE  7-8.  (Continued) 


Analysis  of  Sun  Exposure-Related  Mali'jnani  Skin  Neoplasms 
(Other  Sites  and  NOS) 


Assumption 

Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Unadjusted 

Percent  Yes/(n) 

Current  Dioxin 

Time  Esl  Relative 

(Yrs.)  Low  Medium  High  Risk  (95%  C.I.)a 

p-Value 

e6)  Minimal 

.. 

(n=489) 

S18.6 

0.0 

0.8 

0.0 

•  • 

-  - 

(65) 

(121) 

(54) 

>18.6 

0.0 

1.7 

1.4 

1.29  (0.59.2.86) 

0.523'^ 

(54) 

(121) 

(74) 

to)  Maximal 

•  • 

(n=704) 

£18.6 

0.0 

0.6 

0.0 

.  • 

*  • 

(102) 

(179) 

(81) 

>18.6 

0.0 

1.2 

1.0 

1.52  (0.773.98) 

0.224C 

(78) 

(166) 

(98) 

Ranch  Hands  -  Log2  (Current  Dioxin)  and  Time  •  Adjusted 

Time 

Adj.  Relative 

Covariatc 

Assumption 

(Yrs.) 

Risk  (95%  C.I.)a 

p-Value  Remarks 

g6)  Minimal 

SUN2HR  (p=0.092) 

(n=489) 

<18.6 

-  - 

>18.6 

1.32  (0.58.2.99) 

0.509C 

h6)  MaximaJ 

SUN2HR  (p=0.093) 

(n=704) 

<18.6 

>18.6 

1.57  (0.783.16) 

0309C 

*ReI«live  riak  for  x  twofold  increxae  in  dioxin. 

®Tejt  of  significance  for  r*.lxiive  risk  equxl  to  1  (current  dioxin  contuiuotu,  time  cxtegorized). 

— :  Relxtive  risk/confidence  interv-l/p-vxlue  not  given  due  to  the  sparse  namber  of  xbnormilities. 
Note:  Minimal-Low:  >10-14.65  ppt:  Medium:  >14,65-45.75  ppq  High:  >45.75  ppL 

Maxim  a  1-Low:  >5-9.01  ppq  .Medium;  >9.01-333  ppq  Hig-h;  >333  ppt. 


TABLE  7-8.  (Continued) 


Analysis  of  Sun  Exposure^Related  Malignant  Skin  Neoplasms 
(Alt  Sites  Combined) 

(Verified) 


il)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  •  Unadjusted 


Current 

Dioxin 

Percent 

EsL  Relative 

n 

Yes 

Contrast 

Risk  (95%  Cl.) 

p-Value 

Background 

739 

7.0 

All  Categories 

0.101 

Unknown 

333 

9.9 

Unknown  vs.  Background 

1.45  (0.92.2.30) 

0.110 

Law 

184 

9.2 

Low  vs.  Background 

1.34  (0.76.2.39) 

0.313 

High 

179 

4.3 

High  vs.  Background 

0.62  (0.29.1.33) 

0.215 

Total 

1 

Jl) 

Ranch  Hands 

and  Comparisons  by  Current  Dioxin  Category  •  Adjusted 

Current 

Dioxin 

Adj.  Relative 

Covariate 

Category 

n 

Contrast 

Risk  (95%  CJ.)  p- Value 

Remarks 

Background 

718 

All  Categories 

0.188 

SUN2HR  (p=0.008) 

LAT  (p=d3.023) 

Unknown 

324 

Unknown  vs.  Background 

1.45  (0.89J2.34)  0.134 

ACE*ETHBACX 

Low 

180 

Low  vs.  Background 

1.31  (0.84,2.74)  0.171 

(p»0.025) 

High 

173 

High  vs.  Background 

0.77  (0.33.1.69)  0.515 

HAIR'XRAY  (p=.0.033) 

SUNRPT*XRAY 

TotaJ 

U97 

(p=0.037) 

Noce:  Bickground  (Compirijons);  Current  Dioxin  ilO  ppt 

Unknown  (Ranch  Hands):  Current  Dioxin  ilO  ppt 
Low  (Ranch  Hands);  13  ppt  <  Current  Dioxin  i33J  ppC 
High  (Ranch  Hands):  Current  Dioxin  >33J  ppc 
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TABLETS  (Continued) 


Analysis  of  Sun  Exposure-Related  Malignant  Skin  Neoplasms 
(Ear,  Face,  Head,  and  Neck) 

(Verified) 


12)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  -  Unadjusted 


Current 

Dioxin 

Category 

n 

Percent 

Yes 

Contrast 

EsL  Relative 

Risk  (93%  CJ.) 

n-Value 

Background 

739 

3.3 

AH  Categories 

0.026 

Unknown 

333 

7.3 

Unknown  vs.  Background 

1.46  (0.87.2.45) 

0.156 

Low 

ISd 

6.0 

Low  vs.  Background 

1.14  (0.37.2.281 

0.707 

High 

179 

1.7 

High  vs.  Background 

0.31  (0.09.1.00) 

0.050 

■"otal 

’..435 

j2)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  -  Adjusted 

Current 


Dioxin 

Adj.  Relative 

Covariate 

Category 

n 

Contrast 

Risk  (95%  CL) 

p-Value 

Remarks 

Backgroutxl 

718 

All  Categories 

0.12S 

AGE  (p-0.019) 
ETHBACK  (p-0.018) 

Unknown 

?'’<* 

Unknown  vs.  Background 

1.34  (0.782.31) 

0.285 

HAIR  (p=i0.042) 

Low 

180 

Low  vs.  Background 

1.28  (0.632.59) 

0.498 

SUN2HR  (p=0.022) 

High 

175 

High  vs.  Background 

0.38  (0.12,128) 

0.119 

SUNRPT  (p=0.047) 

LAT  (p-0.021) 

Total 

1J97 

Note:  Biclcground  (Compirisoni);  Current  Dioiin  ilO  ppc 

Unkjjown  (Rinch  Hinds);  Current  Diosin  ilO  ppc 
Low  (Rmch  Hands);  13  ppc  <  Current  Dioxin  s33J  ppc 
High  (Ranch  Hands):  Current  Dioxin  >33J  ppc 
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TABLET'S.  (Continued) 


Analysis  of  Sun  Exposure-Reiated  Malignant  Skin  Neoplasms 

(Trunk) 

(Verined) 


i3)  Ranch  Hands  and  Comparisons  by  Current  Dioxiu  Category  •  Unadjusted 


Current 

Dioxin 

Category 

n 

Percent 

Yea 

Contrast 

EsL  Relative 

Risk  (95%  CX) 

p-Value 

Background 

739 

1.8 

All  Categories 

0.955 

Unknown 

333 

2.1 

Unknown  vs.  Background 

1.20  (0.473.04) 

0.701 

Low 

184 

1.6 

Low  vs.  Background 

0.93  (0.263.29) 

0.904 

High 

179 

2.2 

High  vs.  Bxkground 

1.28  (0.413.97) 

0.673 

Total 

1.435 

j3)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  •  Adjusted 


Current 

Dioxin  Adj.  Relabve  Covariaie 


Category 

n 

Contrast 

Risk  (95%  CJ.) 

p-VaJue 

Remarks 

Background 

738 

AH  Categories 

0.896 

AGE  (p=0.060) 
SUNRPT  (p*0.(X)9) 

Unknown 

333 

Unknown  vs.  Background 

1.21  (0.483.08) 

0.689 

Low 

184 

Low  vs.  Background 

0.97  (0.273.46) 

0.961 

High 

179 

High  vs.  Background 

1.53  (0.48,4.87) 

0.468 

Total 

1.434 

Note;  Background  (Comparisons):  Current  Dioxin  5IO  ppc 
Unknown  (Ranch  Hands):  Current  Dioxin  slO  ppt. 

Low  (Ranch  Hands):  15  ppt  <  Current  Dioxin  i33J  ppt. 
High  (Ranch  Hands):  Current  Dioxin  >33J  ppc 
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TABLE  7-8.  (Continued) 


Analysis  of  Sun  Exposure-Related  Malignant  Skin  Neoplasms 
(Upper  Extremities) 

(Verified) 


14)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  -  Unadjusted 

Current 

Dioxin  Percent  Est.  Relative 

Category _ n _ Yes _ Contrast _ Risk  (95%  C.L) _ p-Value 


Background 

739 

0.5 

Unknown 

333 

1.2 

Low 

184 

0.5 

High 

179 

0.6 

Total 

1.435 

All  Categories 

Unknown  v$.  Background 
Low  vs.  Background 
High  vs.  Background 


0.661 

2.23  (0.56.8.99) 

0.426 

1.00  (0.11,9.04) 

0.999 

1.03  (0.12.9.29) 

0.999 

j4)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  •  Adjusted 


Current 

Dioxin 

Category 

n 

Contrast 

Adj.  Relative 

Risk  (95%  C.I.) 

p-Value 

Covariate 

Remarks 

Background 

733 

All  Categories 

0.735 

HAIR  (p*0.072) 

LAT  (p-0.123) 

Unknown 

332 

Unknown  vs.  Background 

2.21  (0.54,9.01) 

0.267 

Low 

184 

1.0 w  vs.  Background 

1.05  (0.12,9.49) 

0.969 

High 

179 

High  vs.  Background 

1.24  (0.14,11.38) 

0.847 

Total 

1,428 

Note:  Background  (Comparisons):  Current  Dioain  slO  ppu 

Unknown  (Ranch  Hands):  Current  Dioxin  <;10  ppt. 

Low  (Ranch  Hands):  15  ppt  <  Current  Dioxin  i33J  ppt 
High  (Ranch  Hands):  Current  Dioxm  >33J  ppt 
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TABLE  7-8.  (Continued) 


Analysis  of  Sun  Exposure*ReIated  Malignant  Skin  Neoplasms 
(Lower  Extremities) 


i5)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  •  Unadjusted 


Current 

Dioxin  Percent  Est  Relative 

Category _ n _ Yes _ Contrast _ Risk  (95%  C.L) _ p- Value 


Background 

739 

0.0 

All  Categories 

Unknown 

333 

0.0 

Unknown  vs.  Background  •• 

Low 

1S4 

0.0 

Low  vs.  Background 

High 

179 

0.0 

High  vs.  Background 

Total 

1,435 

i5) 

Ranch  Hands 

and  Comparisons  by  Current  Dioxin  Category  •  Adjusted 

Current 

Dioxin 

Adj.  Relative  Covariate 

Category 

n 

Contrast  Risk  (95%  C.L)  p- Value  Remarks 

Background 

739 

All  Categories 

- 

Unknown 

333 

Unknown  vs.  Background 

Low 

184 

Low  vs.  Background 

— 

— 

High 

179 

High  vs.  Background 

— 

— 

Total 

1.435 

Relative  risk/confidence  interval/p-value  not  given  due  to  the  sparse  number  of  abnormalities;  adjusted  analysis 
not  performed  due  to  the  sparse  number  of  abnormalities. 

Note;  Background  (Comparisons):  Current  Dioxn:  ilO  ppc 
Unknown  (Ranch  Hands);  Current  Dioxin  ^10  ppL 
Low  (Ranch  Hands):  13  ppt  <  Current  Dioxin  s33J  ppc 
High  (Ranch  Hands):  Current  Dioxin  >33J  ppc 


TABLE  7«8.  (Continued) 


Analysis  of  Sun  Exposure-Related  Malignant  Skin  Neoplasms 
(Other  Sites  and  NOS) 

(Verified) 


i6)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  -  Unadjusted 

Current 


Dioxin 

Percent 

EsL  Relative 

n 

Yea 

Contrast 

Risk  (95%  C.L) 

p-Value 

Background 

739 

0.1 

AH  Categories 

0.011 

Unknown 

333 

0.0 

Unknown  vs.  Background 

•  • 

0.999 

Low 

184 

1.6 

Low  vs.  Background 

12.23  (1.27,118.3) 

0.053 

High 

179 

0.6 

High  vs.  Background 

4.15  (0.26,66.61) 

0.704 

Total 

1.435 

j<5) 

Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  • 

Adjusted 

Current 

Dioxin 

Adj.  Reladve 

Covariate 

n 

Contrast 

Risk  (95%  C.I.)  p. Value 

Remarks 

Background 

739 

All  Categories 

0.035  SUN2HR  (p-0.070) 

Unknown 

333 

Unknown  vs.  Background 

•  • 

Low 

184 

Low  vs.  Background 

13.34  (1.40,127.1)  0.024 

High 

179 

High  vs.  Backgroui^d 

3.93  (0.25.62.34)  0.332 

Total 

1,435 

— ;  Relative  risk/conndence  interval/p-value  not  given  due  to  the  spine  number  of  abnormalities. 
Note:  Background  (Comparisons):  Cunent  Dioain  slO  ppt. 

Unknown  (Ranch  Hands):  Current  Dioain  slO  ppt. 

Low  (Ranch  Hands):  13  ppt  <  Current  Dioxin  £33  J  ppt 
High  (Ranch  Hands):  Current  Dioain  >33J  ppt 
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not  performed  under  the  minimal  assumption.  Under  the  maximal  assumption,  the  adjusted 
relative  risk  was  nonsignificant  (Table  7-8  [d4]:  p=0.889). 

No  Ranch  Hands  had  a  verified  sun  exposure-related  malignant  skin  neoplasm  on  the 
lower  extremities  (Table  7-8  [a5]  and  [b5]). 

Four  Ranch  Hands  had  a  verified  sun  exposure-related  malignant  neoplasm  for  other 
sites  and  sites  NOS  in  these  analyses.  In  the  unadjusted  analysis,  the  relative  risks  were 
greater  than  1  but  nonsignificant  under  both  assumptions  (Table  7-8  [a6]  and  [b6];  p=0.469 
and  p=0.151).  Similarly,  the  adjusted  analyses  displayed  nonsignificant  relative  risks  (Table 
7-8  [c6]  and  (d6J:  p=0.458  and  p=0.143). 

Model  2:  Ranch  Hands  -  Log2  (Current  Dioxin)  and  Time 

Under  the  minimal  assumption,  the  unadjusted  analysis  of  the  frequency  of  Ranch  Hands 
with  a  verified  sun  exposure-related  malignant  skin  neoplasm  for  all  sites  combined 
displayed  a  nonsignificant  current  dioxin-by-cime  since  tour  interaction  (Tabi..  ’’-S  [el]: 
p=0.694).  For  Ranch  Hands  with  tours  less  than  or  equal  to  18.6  years,  the  relative  risk  of  a 
verified  sun  exposure-related  malignant  skin  neoplasm  was  marginally  significant  fEst. 
RR=0.63,  psij.Obo)  out  less  than  1.  For  tnat  time  stratum,  the  relative  frequencies  of  Ranch 
Hands  with  a  sun  exposure-related  malignant  skin  neoplasm  for  low,  medium,  and  high 
current  dioxin  were  12.3,  9.9,  and  5.6  percent.  Under  the  maximal  assumption,  the  interaction 
was  nonsignificant  (Table  7-8  [fl];  p^.910).  Under  the  minimal  and  maximd  assumptions, 
the  adjusted  analyses  contained  nonsignificant  interactions  between  current  dioxin  and  time 
(Table  7-8  [gl]  and  [hi]:  p=0.452  and  p=0.992,  respectively).  Within  strata  analyses  were 
also  nonsignificant  with  relative  risks  consistently  below  1. 

Under  the  minimal  assumption,  the  unadjusted  analysis  of  the  frequency  of  Ranch  Hands 
with  a  verified  sun  exposure-related  malignant  skin  neoplasm  on  the  ear,  face,  head,  and  neck 
contained  a  nonsignificant  interaction  between  current  dioxin  and  time  since  tour  (Table  7-8 
[e2]:  p=0.759);  thus,  the  relative  risks  were  not  significantly  different  between  time  strata. 
For  time  less  than  or  equal  to  18.6  years,  the  relative  risk  was  marginally  significant  (Est. 
RR=0.54,  p=0.075)  but  less  than  1.  The  relative  frequencies  of  Ranch  Hands  within  the  low, 
medium,  and  high  current  dioxin  categories  were  7.7,  6.6,  and  1.9  percent  for  that  time 
stratum.  For  the  other  time  stratum,  the  relative  risk  was  significant  but  also  less  than  1 
(Est  RRsO.47,  p=0.029)  and  the  associated  relative  frequencies  of  Ranch  Hands  were  13.0, 
3.3,  and  2.7  percent  Under  the  maximal  assumption,  the  interaction  of  current  dioxin  and  rime 
since  tour  was  nonsignificant  (Table  7-8  [f2]:  p=0.941)  and  the  relative  risks  within  time 
strata  were  nonsignificant  and  less  than  1,  Under  both  assumptions,  the  adjusted  analyses 
exhibited  nonsignificant  interactions  between  current  dioxin  and  time  (Table  7-8  [g2]  and 
[h2]:  p=0.854  and  p=0.954).  Under  the  minimal  assumption,  after  adjusting  for  age,  skin 
reaction  after  at  least  2  hours  of  sun  exposure,  and  ethnic  background,  the  relative  risks  of 
each  time  stratum  became  nonsignificant  (p=0.223  and  p=0.140). 

Under  both  assumptions,  the  unadjusted  analysis  of  the  frequency  of  Ranch  Hands  with 
a  verified  sun  exposure-related  malignant  skin  neoplasm  on  the  trunk  displayed  a 
nonsignificant  interaction  between  current  dioxin  and  time  (Table  7-8  [e3]  and  [f3];  p=0.872 
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and  p=0.927).  The  adjusted  analyses  also  displayed  nonsignificant  current  dioxin-by-time 
interactions  (Table  7-8  [g3]  and  [h3]:  p=0.927  and  p=0.8(X)). 

Under  the  minimal  assumption,  three  Ranch  Hands  had  a  verified  sun  exposure-related 
malignant  skin  neoplasm  on  the  upper  extremities  (one  Ranch  Hand  for  time  less  than  or 
equal  to  18.6  years  and  two  Ranch  Hands  for  time  over  18.6  years).  Because  only  one  Ranch 
Hand  with  a  later  tour  had  a  verified  sun  exposure-related  malignant  skin  neoplasm  on  the 
upper  extremities,  the  relative  risk,  confidence  interval,  and  p-value  were  not  reported  for 
that  time  stratum,  as  well  as  the  p-value  associated  with  the  interaction  of  current  dioxin  and 
time.  The  relative  risk  for  the  other  time  stramm  was  nonsignificant  (Table  7-8  [e4]: 
p=0.929).  Under  the  maximal  assumption,  five  Ranch  Hands  had  a  verified  sun  exposure- 
related  malignant  skin  neoplasm  on  the  upper  extremities  (one  Ranch  Hand  for  time  less  than 
or  equal  to  18.6  years  and  four  Ranch  Hands  for  time  over  18.6  years).  As  in  the  minimal 
analysis,  the  interaction  and  relative  risk  for  time  less  than  or  equal  to  18.6  years  were  not 
evaluated  because  only  one  Ranch  Hand  had  the  neoplasm  of  interest  in  the  later  time  since 
tour  stratum.  For  time  over  18.6  years,  the  relative  risk  was  nonsignificant  (Table  7-8  [f4]: 
p=0.528).  An  adjusted  analysis  was  not  penbrmed  under  the  minimal  assumption  due  to 
sparse  data.  Under  the  maximal  assumption,  a  nonsignificant  relative  risk  was  displayed  for 
time  over  18.6  years  ^Tabie  "'-3  [h4];  p=0.5161. 

No  Ranch  Hands  had  a  verified  sun  exposure-related  malignant  skin  neoplasm  on  the 
lower  extremities  (Table  7-8  [e5]  and  [f5]). 

Under  both  assumptions,  one  Ranch  Hand  in  the  time  less  than  or  equal  to  18.6  years 
stratum  and  three  Ranch  Han^  in  the  time  over  18.6  years  stratum  had  a  verified  sun 
exposure-related  malignant  skin  neoplasm  for  other  sites  and  sites  NOS.  The  interaction  of 
current  dioxin  and  time  since  tour  was  net  evaluated  for  significance  nor  was  the  relative  risk 
for  time  less  than  or  equal  to  18.6  years  due  to  the  sparseness  of  these  data.  Under  each 
assumption,  the  relative  risk  of  sun  exposure-related  malignant  skin  neoplasms  on  other 
sites  and  NOS  was  nonsignificant  (Table  7-8  (c6]  and  [f6]:  p=0.523  and  p=0.224)  for  time 
over  18.6  years.  The  adjusted  analyses  reponed  for  time  over  18.6  years  displayed 
nonsignificant  relative  risks  (Table  7-8  [g6]  and  [h6]:  p=0.509  and  p=0.209). 

Model  3:  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category 

In  the  unadjusted  analysis  for  verified  sun  exposure-related  malignant  skin  neoplasms 
for  all  sites  combined,  the  relative  frequencies  were  not  significantly  different  among  Ranch 
Hands  with  unknown,  low,  and  high  current  dioxin  and  Comparisons  with  background  current 
dioxin  (Table  7-8  [il]:  p=0.101).  There  were  no  suspected  cases  of  sun  exposure-related 
malignant  skin  neoplasms.  In  the  adjusted  analysis,  the  overall  contrast  remained 
nonsignificant  (Table  7-8  [jl]:  p=0.188). 

The  unadjusted  analysis  of  the  frequencies  of  Ranch  Hands  and  Comparisons  with  a 
verified  sun  exposure-related  malignant  skin  neoplasm  on  the  ear,  face,  head,  and  neck  was 
significant  (Table  7-8  [i2]:  p=0.026).  Among  the  Comparisons  in  the  background  current 
dioxin  category,  5.3  percent  of  the  participants  had  a  verified  sun  exposure-related  malignant 
skin  neoplasm  on  the  ear,  face,  head,  and  neck.  The  corresponding  relative  frequencies  for 
Ranch  Hands  in  the  unknown,  low,  and  high  current  dioxin  categories  were  7.5,  6.0,  and  1.7 


7-86 


peiccnL  The  contrast  of  Ranch  Hands  in  the  high  cmrent  dioxin  category  with  Comparisons 
in  the  background  category  was  significant  but  the  risk  was  less  than  1  (Est  RR=0.31,  95% 
CJ.:  [0.09,1.00],  p=0.050).  The  contrasts  of  low  versus  background  (p=^.707)  and  unknown 
versus  background  (p=0.156)  were  both  greater  than  1  but  nonsignificant.  After  adjusting  for 
age,  ethnic  background,  hair  color,  average  lifedme  residential  latitude,  and  the  two  skin 
reaction  to  sun  exposure  covariates,  the  overall  contrast  became  nonsignificant  (Table  7-8 
(j2]:  p=0.128).  ^h  of  the  Ranch  Hand  venus  Comparison  contrasts  was  also 
nonsigniricant 

The  unadjusted  and  the  adjusted  analyses  for  verified  sun  exposure-related  malignant 
sldn  neoplasm  on  the  trunk  among  Ranch  Hands  in  the  unknown,  low,  and  high  current  dioxin 
categories  and  Comparisons  in  the  background  category  were  nonsignificant  (Table  7-8  [13] 
and  [j3]:  p=0.955  and  p=0.896,  respectively). 

Four  Comparison.*!  and  six  Ranch  Hands  (four  in  the  urJenown  category,  one  in  the  low 
category,  and  one  in  the  high  category)  had  a  verified  sun  exposure-related  neoplasm  on  the 
upper  extremities.  The  unadjusted  analysis  contrasting  Ranch  Hands  in  the  unknown,  low, 
and  high  current  dioxin  categories  and  Comparisons  in  the  background  category  contained  a 
nonsignificant  overall  contrast  ;,Taoie  7-3  [i41:  p=i}.66i).  The  overall  contrast  for  die 
adjusted  analysis  was  also  nonsignificant  (Table  7-8  [j4]:  p=0.735). 

No  Comparisons  and  no  Ranch  Hands  had  a  veriried  sun  exposure-related  malignant 
sJdn  neoplasm  on  the  lower  extremities  (Table  7-8  [i5]). 

The  unadjusted  overall  contrast  of  verified  sun  exposure-related  malignant  skin 
neoplasms  for  other  sites  and  sites  NOS  among  Ranch  Hands  in  the  unknown,  low,  and  high 
current  dioxin  categories  and  Comparisons  in  the  background  category  was  significant  (Table 
7-8  [i6]:  p»0.01 1).  The  overall  contrast  was  based  on  three  Ranch  Hands  in  the  low 
category,  one  Ranch  Hand  in  the  high  category,  and  one  Co'  rison  in  the  background 
category  with  these  sun  exposure-related  malignant  skin  ne-  ^.asras.  The  corresponding 
relative  frequencies  for  participants  in  the  background,  unknown,  low,  and  high  current  dioxin 
categories  were  0.1,  0.0,  1.6,  and  0.6  percent  The  contrast  of  low  versus  background  was 
marginally  significant  (Est  RR=12.23,  95%  C.I.;  [1.27,118.3],  p=0.053).  The  contrasts  of 
unknown  versus  background  and  high  versus  background  were  nonsignificant  (p=K).999  and 
ps=0.704,  respectively).  Adjusting  for  skin  reaction  after  at  least  2  hours  of  sun  exposure,  the 
overall  contrast  remained  significant  (Table  7-8  [j6];  p=0.035).  The  low  versus  background 
contrast  became  significant  in  the  adjusted  analysis  (Adj.  RR=13.34,  95%  C.I.;  [1,40,127.1], 
p=0.024).  The  high  versus  background  contrast  was  nonsignificant  (p=0.332).  In  both  of 
these  analyses,  the  relative  risks  for  the  high  versus  background  contrast  was  lower  than 
that  for  the  low  versus  background  contrast 

Melanoma — All  Sites  and  by  Location/Site 

Model  1:  Ranch  Hands  -  Log2  (Initial  Dioxin) 

There  were  only  two  Ranch  Hands  with  verified  melanoma  in  the  minimal  analysis,  and 
consequently  an  unadjusted  analysis  was  not  performed.  The  unadjusted  analysis  under  the 
maximal  assumption  was  nonsignificant  (Table  7-9  [bl];  p=0.223)  based  on  only  three 


TABLE  7-9. 

Analysis  of  Melanoma 
(All  Sites  Combined) 


Ranch  Hands  •  Log2  (Initial  Dioxin)  •  Unadjusted 


Assumption 

Initial 

Dioxin 

n 

Percent 

Yes 

Est  Relative 

Risk  (95%  C.I.)a  p- Value 

al)  Minimal 

Low 

118 

1.7 

(n=489) 

Medium 

243 

0.0 

High 

128 

0.0 

bl)  Maximal 

Low 

181 

0.0 

0.52  (0.16,1.74)  0.223 

(n=704) 

Medium 

344 

0.9 

High 

179 

0.0 

Ranch  Hands  •  Log2  (Initial  Dioxin)  •  Adjusted 

Adj.  Relative 

Covaxiatc 

Assumption 

Risk  (95%  C.I.) 

_ E; 

•Value  Remarks 

cl)  Minimal 
(n=489) 

dl)  Maximal 
(n=704) 


*Rel»tjve  risk  for  i  twofold  increxse  in  dioxin. 

Analysis  not  performed  due  to  the  sparse  number  of  abnormalities. 

Note:  Minimal-Low:  52-93  ppt;  Medium:  >93-292  ppt;  High;  >292  ppL 

Maximal-Low:  25-56.9  ppt;  .Medium:  >56.9-218  ppq  High:  >218  ppt. 


7-38 


TABLE  7-9.  (Continued) 


Analysis  of  Melanoma 
(Ear,  Face,  Head,  and  Neck) 


Ranch  Hands  •  Log2  (Initial  Dioxin)  -  Unadjusted 

Initial  Percent  Est  Relative 

Assumption _ Dioxin _ n _ Yes _ Risk  (95%  C.I.)  p- Value 


a2)  Minimal 
(n=489) 

Low 

Medium 

High 

118 

243 

128 

0.0 

0.0 

0.0 

b2)  Maximal 
(n=704) 

Low 

Medium 

High 

181 

344 

179 

0.0 

0.3 

0.0 

■■ 

Ranch  Hands 

•  Log2  (Initial  Dioxin)  •  Adjusted 

Assumption 

Adj.  Relative 
Risk  (95%  CL) 

p-Value 

Covariate 

Remarks 

c2)  Minimal 

• 

(n=489) 

d2)  Maximal 

•• 

•• 

•  • 

{n=704) 

— :  Relative  risk,  confidence  interval,  and  p-value  not  given  due  to  the  sparse  number  of  abnormalities;  adjusted 
analysis  not  performed  due  to  the  sparse  number  of  abnormalities. 

Not!*.;  Minimal-Law:  32-93  ppc  M^um;  >93-292  ppq  High:  >292  ppL 

Masimal-Low:  23-56.9  ppt;  Medium:  >36.9-218  ppu  High;  >218  ppt. 
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TABLE  7-9.  (Continued) 


Analysis  of  Melanoma 
(Trunk) 


Ranch  Hands  •  Log2  (Iiiitial  Dioxin)  •  Unadjusted 


Assumption 

Initial 

Dioxin 

n 

Percent 

Yes 

Est.  Relative 

Risk  (95%  C.I.)a  p-Value 

&3)  Minimal 

Low 

118 

1.7 

0.01  (0.00,1.60)  0.011 

(n=489) 

Medium 

243 

0.0 

High 

128 

0.0 

b3)  Maxima] 

Low 

181 

0.0 

0.52  (0.12.2.28)  0.315 

(n=704) 

Medium 

344 

0.6 

High 

179 

0.0 

Ranch  Hands 

•  Log2  (Initial  Dioxin)  •  Adjusted 

Adj.  Relative 

Covariate 

Assumption 

Risk  (95%  Cl.) 

p-Value  Remarks 

c3)  Minimal 

(n=489) 

d3)  Maximal 

(n=704) 

^Relative  risk  for  a  twofold  IncreaM  ir<  dioain. 

— :  Adjusted  analysis  not  performed  due  to  the  sparse  number  of  abnormalities. 
Note:  Minimal— Low:  52-93  ppt;  Medium:  ^3-292  ppc  High:  >292  ppc 

Maximal— Low:  23-36.9  ppt;  Medium:  >36.9-218  ppc  High;  >218  ppt. 


TABLE  7<9.  (Continued) 


Analysis  of  Melanoma 
(Upper  Extremities) 


Ranch  Hands  •  Log2  (Initial  Dioxin)  •  Unadjusted 

Initial  Percent  Est.  Relative 

Assunaption _ Dioxin _ n _ Yes _ Risk  (95%  C.I.)  p-Value 


a4)  Minimal 

Low 

118 

0.0 

... 

(n»489) 

Medium 

243 

0.0 

High 

128 

0.0 

•N 

b4)  Maximal 

Low 

ISI 

0.0 

(n='704) 

Medium 

344 

0.0 

High 

179 

0.0 

Ranch  Hands 

*  Log2  (Initial  Dioxin)  •  Adjusted 

Adj.  Relative 

Covariate 

Assumption 

Risk  (95%  CL) 

p-Value 

Remarks 

c4)  Minimal 
(n=489) 


d4)  Maximal 
(n=704) 


Relative  ruk.  confidence  incervaL  and  p-value  not  given  due  to  the  absence  of  abnomalities;  adjusted  analysis  not 
performed  due  to  the  absence  cf  abnormalities. 

Note:  Minimal-Low:  52-93  ppq  Medium:  >93-292  ppq  High;  >292  ppc 

Maximal-Low:  23-36.9  ppc;  Medium:  >56.9-218  ppc;  High;  >218  ppL 
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TABLE  7-9.  (Continued) 


Analysis  of  Melanoma 
(Lower  Extremities) 


Ranch  Hands  •  L022  (Initial  Dioxin)  •  Unauju::ied 


Initial 

Percent 

Est  Relative 

Assumption 

Dioxin 

n 

Yes 

Risk  (95% 

C.I.)  p-Value 

a5)  Minimal 

Low 

118 

0.0 

(n=489) 

Medium 

243 

0.0 

High 

128 

0.0 

b5)  Maximal 

Low 

181 

0.0 

•• 

.  • 

(n=704) 

Medium 

344 

0.0 

High 

179 

0.0 

Ranch  Hands 

•  Lo^2  (Initial  Dioxin) 

•  Adjusted 

Adj,  Rebtivc 

Covariate 

Assumption 

Risk  ^95%  C.I.) 

p-Value 

Remarks 

c5)  Minimal 

• 

(n=489) 

d5)  Maximal 

•• 

•  • 

(n=704) 

Relative  risk,  confidence  interval,  and  p-vilue  not  given  due  to  the  absence  of  abnormalities;  adjusted  analysis  net 
performed  due  to  the  absence  of  abnormalities. 

Note:  .Minimal-Low:  52-93  ppt;  .Medium:  >93-292  ppt;  High:  >292  ppc 

Maximal-Low:  25-56.9  ppt;  Medium:  >56.9-218  ppt;  High;  >218  ppt. 


TABLE  7-9.  (Continued) 


Analysis  of  Melanoma 
(Other  Sites  and  NOS) 


Assumption 

Ranch  Hands  • 

Initial 

Dioxin 

Log2  (Initial  Dioxin)  •  Unadjusted 

Percent  Est.  Relative 

n  Yes  Risk  (95%  Cl.; 

)  p-Value 

a6)  Minimal 

Low 

118 

0.0 

(n=489) 

Medium 

243 

0.0 

High 

128 

0.0 

b6)  Maximal 

Low 

181 

0.0 

— 

(n=704) 

Medium 

344 

0.0 

High 

179 

0.0 

Ranch  Hands 

•  Log2  (Initial  Dioxin)  •  Adjusted 

Adj.  Relative 

Covariate 

Assumption 

Risk  (95%  CL) 

p-Value 

Remarks 

c6)  Minimal 

(n=489) 

d6)  Maximal 

•• 

(n=704) 

Relative  riak,  coniidence  mlerval.  and  p-value  not  given  due  to  the  absence  of  abnormaliiies;  adjusted  analysis  not 
petfomed  due  to  the  absence  of  abnormalities. 

Note:  Minimal-Low:  32-93  ppt;  Medium:  >93-292  ppt;  High:  >292  ppL 

*  Maaimal-Low:  23-56.9  ppq  Medium:  >56.9-218  ppt;  High;  >218  ppt. 
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TABLE  7*9.  (Continued) 


Analysis  of  Melanoma 
(All  Sites  Combined) 


Assumption 

Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Unadjusted 

Percent  Ycs/(n) 

Current  Dioxin 

Time  Esl  Relative 

(Yrs.)  Low  Medium  High  Risk  (95%  Cl.)®  p-Value 

el)  Minimal 

(n=489) 

^18.6 

1.5 

0.0 

0.0 

.. 

(65) 

(121) 

(54) 

>18.6 

1.9 

0.0 

0.0 

— 

(54) 

(121) 

(74) 

fl)  Maximal 

(na‘704) 

£18.6 

0.0 

0.6 

0.0 

.. 

(102) 

(179) 

(81) 

>18.6 

1.3 

0.6 

0.0 

0.36  (0.06^.31)  0.282’’ 

(78) 

(166) 

(98) 

Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Adjusted 

Time 

Adj.  Relative 

Covariate 

Assumption 

(Yrs.) 

Risk  (95%  C.I.) 

p- Value  Remarks 

gl)  Minimal 

(n*489) 

£18.6 

— 

•  • 

>18.6 

— 

— 

hi)  Maximal 

(n=s704) 

£18.6 

— 

— 

>18.6 

" 

•• 

•ReTidve  mk  for  i  twofold  incretso  in  dioxin. 

^re$t  of  5igniiicai)c«  for  relative  risk  etjual  to  1  (current  dioxin  continuous,  time  catejorued). 

Relative  risk/confidence  inicrval/p-value  not  given  due  to  the  sparse  number  of  abnorm^ities;  adjusted  analysis 
not  performed  due  to  the  sparse  number  of  abnormalities. 

Note:  Minimal-Low:  >10-14.65  ppt;  .Medium:  >14.65-45.75  ppt;  High:  >45.75  ppt. 

Maximal-Low;  >5-9.01  ppc  Medium;  >9.01 -31J  ppt;  High:  >33 J  ppt 


TABLE  7-9.  (Continued) 


Analysis  of  Melanoma 
(Ear,  Face,  Head,  and  Neck) 


Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Unadjusted 


Percent  Yes/(n) 
Current  Dioxin 


Assumption 

Time 

(Yrs.) 

Low 

Medium 

Hifih 

Esl  Relative 

Risk  (95%  CD  p-Value 

e2)  Minimal 
(n=489) 

<18.6 

>18.6 

0.0 

(65) 

0.0 

(54) 

0.0 

(121) 

0.0 

(121) 

0.0 

(54) 

0.0 

(74) 

f2)  Ma.ximal 
(n=704) 

il8.6 

>18.6 

0.0 

(102) 

1.3 

(78) 

0.0 

(179) 

0.0 

(166) 

0.0 

(81) 

0.0 

(98) 

Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Adjusted 

Assumption 

Time 

(Yrs.) 

Adj.  Relative 
Risk  (95%  CL) 

Covariate 

p- Value  Remarks 

g2)  Minimal 
(n=489) 

£18.6 

>18.6 

h2)  Maximal 
(n=704) 

£18.6 

>18.6 

— 

mm  mm 

— :  Relative  rutc/confidence  mcervtl/p-vtlue  not  given  due  to  the  spsrss  number  of  abnormaJitier;  adjusted  analysis 
not  performed  due  to  the  sparse  number  of  abnormilities. 

Note:  Minimal— Low;  >10-14.63  ppi;  Medium:  >14.63-45.73  ppi;  High:  >45.7.3  ppL 

Maxim,»l-Low:  >3-9.01  ppt;  Medium;  >9.01-33J  ppc  High:  >33J  ppt 
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TABLE  7-9.  (Continued) 


Analysis  of  Melanoma 
(Trunk) 


Ranch  Hands  -  Log2  (Current  Dioxin)  and  Time  •  Unadjusted 


Percent  Yes/(n) 

^ _ ^  TN? _ ?_ 


Assumption 

Time 

(Yrs.) 

Low 

Medium 

High 

Est  Relative 

Risk  (95%  C.I.) 

p-Value 

e3)  Minimal 

(n=489) 

<18.6 

1.5 

0.0 

0.0 

'  — 

— 

(65) 

(121) 

(54) 

>18.6 

1.9 

0.0 

0.0 

— 

— 

(54) 

(121) 

(74) 

tj)  Maximal 

(n=704) 

£18.6 

0.0 

0.6 

0.0 

— 

— 

(102) 

(179) 

(81) 

>18.6 

0.0 

0.6 

0.0 

ea. 

.. 

(78) 

(166) 

(98) 

Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Adjusted 


Assumption 

Time 

(Yrs.) 

Adj.  Relative 

Risk  (95%  Cl.) 

p-Value 

Covariate 

Remarks 

g3)  Minimal 

(n=489) 

£18.6 

— 

— 

>18.6 

— 

— 

h3)  Maximal 

a>* 

(n=.704) 

<18.6 

— 

>18.6 

— 

•• 

Relative  ruk/confidence  m(ervil/p-vtlu«  not  given  due  to  the  sparse  number  of  abnormalities;  adjusted  analysis 
not  performed  due  to  the  sparse  number  of  abnormalities. 

Note:  Minimal-Loar  >10-14.65  ppc  Medium;  >14.65-45.75  ppt;  High;  >45.75  ppt. 

■Vfaximal-Low:  >5-9.01  ppt;  Mediur-j  >9.01-33J  ppt;  High;  >33J  ppt 


TABLE  7*9.  (Continued) 


Analysis  of  Melanoma 
(Upper  Extremities) 


Ranch  Hands « Log2  (Current  Dioxin)  and  Time  •  Unadjusted 

Percent  Yes/(n) 

Current  Dioxin' _ 


'nme  Esl  Relative 

Assumption  (Yrs.)  Low  Medium  High _ Risk  (95%  C.I.) _ p-Value 


e4)  Minimal 
(n=489) 

il8.6 

>18.6 

0.0 

(65) 

0.0 

(54) 

0.0 

(121) 

0.0 

(121) 

0.0 

(54) 

0.0 

(74) 

f4)  Maximal 
(n=704) 

<18.6 

>18.6 

0.0 

(102) 

0.0 

(78) 

0.0 

(179) 

0.0 

(166) 

0.0 

(81) 

0.0 

(98) 

• 

Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Adjusted 

Assumption 

Time 

(Yrs.) 

Adj.  Relative 
Risk  (95%  C.I.) 

Covariate 

p-Value  Remarks 

g4)  Minimal 
(n=489) 

^18.6 

>18.6 

- 

_ 

h4)  Maximal 
(n=704) 

£18.6 

>18.6 

“ 

— 

Relative  risk/confidence  interval/p-value  not  given  due  to  the  ab5ence  of  abnormalitiea;  adjusted  analysis  not 
performed  due  to  the  absence  of  abnormalities. 

Note:  Minimal-Low:  >10-14.65  ppt;  Medium:  >14.65-45.75  ppt;  High;  >45.75  ppt 

Maximal-Low:  >5-9.01  opt;  Medium:  >9.01-33J  ppt;  High:  >33-3  ppt. 
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TABLE  7-9.  (Continued) 


Analysis  of  Melanoma 
(Lower  Extremities) 


Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Unadjusted 


Percent  Yes/(n) 
Current  Dioxin 


Assumption 

Time 

(Yrs.) 

Low 

Medium 

Hi,^ 

Est  Relative 

Risk  (95%  C.I.)  p-Value 

e5)  Minimal 
(n=489) 

il8.6 

>18.6 

0.0 

(65) 

0.0 

(54) 

0.0 

(121) 

■  0.0 
(121) 

0.0 

(54) 

0.0 

(74) 

£5)  Maximal 
(n=704) 

<18.6 

>18.6 

0.0 

(102) 

0.0 

(78) 

0.0 

(179) 

0.0 

(166) 

0.0 

(81) 

0.0 

(98) 

— 

Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  -  Adjusted 

Assumption 

Time 

(Yrs.) 

Adj.  Relative 
Risk  (95-70  C.I.) 

Covariate 

p-Value  Remarks 

g5)  Minimal 
(n=489) 

£18.6 

>18.6 

- 

h5)  Maximal 
(n»704) 

£18.6 

>18.6 

- 

Reltiive  riik/ccn/idence  intervtL'jvvtlus  not  given  due  to  the  absence  of  abnormalities;  adjusted  analysis  not 
performed  due  to  the  absence  of  abnormalities. 

Note;  Minimal-- Loir  >10-14.63  ppq  Medium:  >14.63-45.73  ppt;  High:  >43.73  ppc 
Maaimal-Low:  >3-9.01  ppt;  Medium;  >9.01-33J  ppu  High;  >33J  ppt. 
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TABLE  7*9.  (Continued) 

Analysis  of  Melanoma 
(Other  Sites  and  NOS) 


Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  -  Unadjusted 


Percent  Yes/(n) 
-CurreatPioan- 


Time 

Est.  Relative 

Assumption 

(Yrs.) 

Low 

Medium 

IBgh 

Risk  (95%  CJ.)  p- Value 

e6)  Minimal 

(n=489) 

<18.6 

0.0 

0.0 

0.0 

(65) 

(121) 

(54) 

>18.6 

0.0 

0.0 

0.0 

— 

(54) 

(121) 

(74) 

f6)  Maximal 

(n=704) 

<18.6 

0.0 

0.0 

0.0 

(102) 

(179) 

(81) 

>18.6 

0.0 

0.0 

0.0 

(78) 

(166) 

(98) 

Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Adjusted 

Time 

Adj.  Relative 

Covariate 

Assumption 

(Yrs.) 

Risk  (95%  C.I.) 

p- Value  Remarks 

g6)  Minimal 

(n=489) 

£18.6 

•• 

>18.6 

- 

— 

h6)  Maxima] 

(n=704) 

<18.6 

— 

>18.6 

•• 

•• 

Relative  risk/confidence  interval/p-viloe  not  given  *ie  to  the  absence  of  abnormalities;  adjusted  analysis  not 
performed  due  to  the  absence  of  abnormalities. 

Note:  Minimal-Low.  >10-14.63  ppt;  Medium:  >14.65-43.73  ppt;  High;  >43.73  ppt. 

MjtSimil-Low;  >5-9.01  ppt;  Medium;  >9.01-33J  ppt;  High;  >33J  ppt. 
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TABLE  7«9.  (Continued) 


Analysis  of  Melanoma 
(All  Sites  Combined) 
(Verified) 


ID 

Current 

Dioxin 

Category 

Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  •  Unadjusted 

Percent  Est  Relative 

n  Yes  Contrast  Risk  (95%  CJL)  p-Value 

Background 

739 

0.4 

All  Categories 

-- 

Unknown 

333 

0.3 

Unknown  vs.  Background  0.74  (0.08,7.13) 

0.999 

Low 

184 

0.0 

Low  vs.  Background 

0.999 

High 

179 

0.0 

High  vs.  Background 

0.999 

Total 

1,435 

jD 

Ranch  Hands 

and  Comparisons  by  Current  Dioxin  Category  -  Adjusted 

Current 

Dioxin 

Adj.  Relative 

Covariate 

Category 

n 

Contrast  Risk  (95%  CJ.)  p-Value 

Remarks 

Background 

738 

All  Categories 

HAIR  (p-0.076) 

Unknov/n 

333 

Unknown  vs.  Background  0.64  (0.07,6.24)  0.702 

Low 

184 

Low  vs.  Background 

High 

179 

High  vs.  Background 

Total 

1,434 

Relative  ruk/confidence  intervai/p-vilue  not  given  due  to  the  rptne  number  of  tbnotmaiities. 
Note:  Background  (Comptrisonj):  Currait  Dioaiit  sIO  ppt 

Unknown  (Ranch  Handa):  Current  Dioain  £10  ppc 
Low  (Ranch  Hands):  13  ppt  <  Current  Dioxin  £333  ppt 
High  (Ranch  Hands):  Current  Dioxin  >333  ppc 


TABLE  7-9.  (Continued) 


Analysis  of  Melanoma 
(Ear,  Face,  Head,  and  Neck) 
(Verified) 


i2)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  •  Unadjusted 


Current 

Dioxin 

Category 

n 

Percent 

Yes 

Contrast 

Est  Relative 

Risk  (95%  CJ.) 

p-Value 

Back^Dund 

739 

0.0 

AH  Categories 

— 

Unknown 

333 

0.3 

Unknown  vs.  Background 

•  • 

0.622 

Low 

184 

0.0 

Low  vs.  Background 

•• 

-- 

High 

179 

0.0 

High  vs.  Background 

-• 

•• 

Total 

1.435 

j2)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  -  Adjusted 

Coirent 

Dioxin  Adj.  Relative  Covariate 

Category _ n _ Contrast _ Risk  (95%  C.I.)  p- Value _ Remarks 


Background 

739 

All  Categories 

— 

Unknown 

333 

Unknown  vs.  Background 

•  • 

Low 

184 

Low  vs.  Background 

— 

— 

High 

179 

High  vs.  Background 

— 

•  • 

Total 

1,435 

— :  Relative  risk/conlldence  interval/p-value  net  given  due  to  the  spine  number  of  abnormalities;  adjusted  analysis 
not  performed  due  to  the  sparse  number  of  abnormalities. 

Note;  Background  (Comparisons):  Current  Dioain  slO  ppt. 

Unknown  (Ranch  Hands);  Current  Dioxin  ^10  ppt. 

Low  (Ranch  Hands):  15  ppt  <  Current  Dioxin  ppt. 

High  (Ranch  Hands):  Current  Dioxin  >333  ppc 
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TABLE  7.9.  (Continued) 


Analysis  of  Melanoma 
(Trunk) 
(Verified) 


13)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category .  Unadjusted 


Current 

Dioxin  Percent  En.  Relative 

Category _ n _ Ym _ Contrast _ Risk  (95%  CJ.) _ p-Value 


Background 

739 

0.4  All  Categories 

— 

Unknown 

333 

0.0  Unknown  vs.  Background 

0.654 

Low 

1S4 

0.0  Low  vs.  Background 

0.999 

High 

179 

0.0  High  vs.  Background 

0.999 

Total 

1.435 

j3) 

Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  - 

Adjusted 

Current 

Dioxin 

Adj.  Relative 

Covariate 

Category 

n 

Contrast  Risk  (95%  C.I.)  p-Value 

Remarks 

Background 

TJ9 

All  Categories 

•  • 

Unknown 

333 

Unknown  vs.  Background 

Low 

184 

Low  vs.  Background 

High 

179 

High  vs.  Background 

Total 

1.435 

Relative  risk/confidence  interval/p-value  not  given  due  to  the  5pane  number  of  ibnormalities;  adjusted  analysis 
not  performed  due  to  the  sparse  number  of  abnormalities. 

Note:  Background  (Comparisons):  Current  Dioxin  ^10  ppc. 

Unknown  (Ranch  Hands):  Current  Dioxin  ^10  ppc 
Low  (Ranch  Hands):  15  ppt  <  Current  Dioxin  s33J  ppc 
High  (Ranch  Hands):  Current  Dioxin  >33J  ppc 
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TABLE  7.5.  (Continued) 


Analysis  of  Melanoma 
(Upper  Extremities) 
(Verified) 


i4)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  *  Unadjusted 


Carrent 

Dioxin  Pocent  Est  Relative 

Category _ n _ Yea _ Contrast _ Risk  (95%  CJ.) _ p-Value 


Background 

739 

0.0  All  Categories 

— 

Unknown 

Low 

High 

333 

184 

179 

0.0  Unknown  vs.  Background 

0.0  Low  vs.  Background 

0.0  High  vs.  Backgound  -  —  -- 

Toul 

1.435 

j4) 

Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  •  Adjusted 

Current 

Dioxin 

Category 

n 

Contrast 

Adj.  Relative  Covariate 

Risk  (95%  CJ.)  p- Value  Remarks 

Background 

739 

All  Caiegorie.1 

•  •  •  « 

Unknown 

Low 

High 

333 

134 

179 

Unknown  vs.  Background 
Low  vs.  Background 

High  vs.  Background 

•  • 

•  •  •  • 

Total 

1.435 

Riiliiive  risk/confldence  miervtl/p>va]ue  not  given  due  to  the  absence  of  ibnomaliiiea;  adjusted  analysis  not 
perfortned  due  to  the  absence  of  abnonnillties. 

Note:  Background  (Comparisons):  Current  Dioxin  ^10  ppc 

Unknown  (Ranch  Hands):  Current  (^oxui  ^10  ppc 
Low  (Rarch  Hands):  15  pp<  <  Current  Dioxin  ppc 
High  (Ranch  Hands):  Current  Dioxin  >33J  ppc 
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TABLE  7-9.  (Continued) 


Analysis  of  Melanoma 
(Lower  Extremities) 
(Verified) 


i5) 

Ranch  Hands  and  Comparisons  by  Current  Dioxin  Ca^sgor> 

lined ’us'.cd 

Current 

Dioxin 

Percent 

Est.  Relative 

n 

Yes 

Contrast  Risk  (95%  CJ.) 

Background 

739 

0.0 

All  Categories 

Unknown 

333 

0.0 

Unknown  vs.  Background 

mm 

Low 

184 

0.0 

Low  vs.  Background 

-- 

High 

179 

0.0 

High  vs.  Background 

•• 

Total 

1,435 

j5) 

Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category 

-  Adjusted 

Current 

Dioxin 

Adj.  Relative 

Covariate 

Category 

n 

Contrast  Risk  (95%  C.L)  p-Value 

Remarks 

Background 

739 

All  Categories 

- 

Unknown 

333 

Unknown  vs.  Background 

Low 

184 

Low  vs.  Background 

High 

179 

High  vs.  Background 

Total 

1,435 

Reliiive  ruk/confldence  uitervil/|>-vajue  no(  given  due  to  the  absence  of  sbnormtlities;  adjusted  analysis  not 
perfonned  due  to  the  absence  of  abnonnaiities. 

Note:  Background  (Comparisons);  Current  Dioxin  slO  PP^ 

Unknown  (Ranch  Hands):  Cunent  Dioxin  ilO  ppt 
Low  (Ranch  Hands):  13  ppi  <  C'-rent  Dioxin  s33J  ppc 
High  (Ranch  Hands);  Current  Dioxin  >33.3  ppc 


TABLE  7-9.  (Continued) 


Analysis  of  Melanoma 
(Other  Sites  and  NOS) 
(Verified) 


16)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  •  Unadjusted 


Cumnt 


Dioxin 

Category 

n 

Percent 

Yes 

Contrast 

EsL  Rebtive 

Risk  (95%  C.L) 

p-Value 

Background 

739 

0.0 

All  Categories 

- 

Unknown 

333 

0.0 

Unknown  vs.  Background 

•  • 

Low 

184 

0.0 

Low  vs.  Background 

-• 

High 

179 

0.0 

.High  vs.  Background 

-- 

.w 

Total 

1.435 

j6)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  •  Adjusted 


Current 

Dioxin 

Category 

n 

Ccntrast 

Adj.  Relative 
Risk  (95%  C.I.) 

p-Value 

Covariate 

Remarks 

Background 

739 

All  Categories 

- 

- 

Unknown 

333 

Unknown  vs.  Background 

•  • 

.. 

Low 

184 

Low  vs.  Background 

.. 

.. 

High 

179 

High  vs.  Background 

-- 

— 

Total 

1.435 

Relative  riskyconfidence  intervayp-value  not  given  due  to  the  absence  of  abnormalities;  adjusted  analysis  not 
performed  due  to  the  absence  of  abnomtaliiies. 

Note:  Background  (Comparisons):  Current  Dioxin  ^10  ppt 

Unknown  (Ranch  Hands):  Current  Dioxin  ilO  ppt 
Low  (Ranch  Hands);  15  ppi  <  Current  Dioxin  s33J  ppc 
High  (Ranch  Hands);  Current  Dioxin  >33J  ppt. 
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Ranch  Hands  with  verified  melanoma.  Adjusted  analyses  were  not  performed  due  to  the 
sparse  number  of  Ranch  Hands  with  melanoma. 

Under  the  minimal  assumption,  no  Ranch  Hands  had  a  verified  melanoma  on  the  ear, 
face,  head,  and  neck  (Table  7-9  [a?.]).  Under  the  maximal  assumption,  only  one  Ranch  Hand 
had  a  verified  melanoma  on  the  ear,  face,  head,  and  neck  (Table  7-9  [b2]).  Because  of  the 
sparse  number  of  Ranch  Hands  v/ith  melanoma  on  the  ear,  face,  head,  and  neck,  the  relative 
risks,  associated  confidence  intervals,  and  p-values  of  the  unadjusted  analyses  were  not 
presented  and  adjusted  analyses  were  not  performed. 

Two  Ranch  Hands  had  verified  melanoma  on  the  trunk  under  both  the  minimal  and  the 
maximal  assumptions.  Under  the  minimal  and  maximal  assumptions,  different  outpoints  were 
used  to  define  the  low,  medium,  and  high  initial  categories  (sec  the  note  at  the  bottom  of 
Table  7-9  [a3-d3]).  Therefore,  the  two  Ranch  Hands  fell  in  the  low  initial  dioxin  category 
under  the  minimal  as.su  uption  and  fell  in  the  medium  initial  dioxin  category  under  the  maximal 
assumptior.  Under  the  minimal  assumption,  the  frequency  of  Ranch  Hands  with  verified 
melanoma  on  rhe  Tuitic  was  significant  with  a  relative  risk  less  than  1  (Table  7-9  [a3]:  Est. 
RR=0.01,  p=0.0in  in  the  unadjusted  analysis.  Under  the  maximal  assumption,  the  relative 
nsk  was  nonsignulcant  :Taoic  b3]:  p=’).3 15\  No  adjusted  analyses  were  perr'ormed 
due  to  me  sparse  numoer  of  panictpants  with  melanoma  on  the  mank. 

No  Ranch  Hands  had  verified  melanoma  on  the  upper  extremities  (Tabic  7-9  [a4]  and 
(b4]),  on  the  lower  extremities  ffablc  7-9  [aS]  and  [b5]),  or  for  other  sites  and  sites  NOS 
(Table  7-9  [a6]  and  [bti]). 

Model  2:  Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time 

Under  the  minimal  assumption,  two  Ranch  Hands  had  a  verified  melanoma  for  all  sites 
combined  (one  Ranch  Hand  in  each  time  since  tour  stratum).  Due  to  the  sparse  number  of 
melanoma  wtithin  each  time  stratum,  only  relative  frequencies  and  sample  sizes  are 
presented.  Under  the  maximal  assumption,  three  Ranch  Hands  had  a  verified  melanoma  for 
all  sites  combined  (one  Ranch  Hand  for  rime  of  18.6  years  or  less  and  two  Ranch  Hands  for 
time  over  18.6  years).  Because  of  the  sparse  number  of  Ranch  Hands  with  melanoma  within 
the  former  time  stratum,  neither  the  interaction  nor  the  relative  risk  associated  with  the  later 
time  stratum  was  evaluated  for  significance.  The  estimated  relative  risk  for  the  two  Ranch 
Hands  with  tours  over  18.6  years  was  nonsignificant  (Table  7-9  [fl):  p=0.282).  Adjusted 
analyses  were  not  performed  due  to  the  sparse  number  of  Ranch  Hands  with  melanoma. 

No  Ranch  Hands  had  a  verified  melanoma  on  the  ear,  face,  head,  and  neck  under  the 
minimal  assumption  (Table  7-9  [e2]),  and  only  one  Ranch  Hand  had  a  verified  melanoma 
under  the  maximal  assumption  (Table  7-9  (f2]).  Due  to  these  sparse  numbers,  only  relative 
frequencies  and  sample  sizes  were  presented.  No  analyses  were  performed. 


Under  each  assumption,  two  Ranch  Hands  had  a  verified  melanoma  on  the  trunk  (one  in 
each  time  stratum).  Due  to  the  sparse  number  within  each  stratum,  only  relative  frequencies 
and  sample  sizes  were  presented  and  no  analyses  were  performed  (Table  7-9  [c3-h3]). 
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As  noted  in  the  analysis  using  initial  dioxin,  no  Ranch  Hands  had  verified  melanoma  on 
the  upper  extremities  (Table  7-9  [e4]  and  on  the  lower  extremities  (Table  7-9  [e5]  and 
[f5]),  or  for  other  sites  and  sites  NOS  (Tabiw  7-9  [e6]  and  (f6]). 

Model  3:  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category 

Only  three  Comparisons  and  one  Ranch  Hand  in  the  unknown  current  dioxin  category 
had  a  verified  melanoma  for  all  sites  combined  (Table  7-9  [il]).  In  the  unadjusted  analysis, 
none  of  the  Ranch  Hand  versus  Comparison  contrasts  was  significant  (p=0.999  for  each 
contrast).  An  adjusted  model  containing  hair  color  produced  a  nonsignificant  unknown  versus 
background  contrast  (Table  7-9  [jl]:  p=0.702).  Both  relative  risks  were  less  than  1.  There 
were  no  suspected  cases  of  melanoma. 

One  Ranch  Hand  In  the  unknown  current  dioxin  category  had  a  verified  melanoma  on  the 
car,  face,  head,  and  neck  (Table  7-9  [i2]).  The  unknown  versus  background  contrast  was 
nonsignificant  in  the  unadjusted  analysis  (p=0.622).  Due  to  the  sparse  number  of  Ranch 
Hands  with  a  melanoma  for  this  site,  an  adjusted  analysis  was  not  performed. 


Tliree  Comoansons.  but  no  Ranch  Hands  (Table  7-9  ftS]),  had  a  verified  melanoma  on 
me  crunx.  In  the  unaajustea  analysis,  each  of  me  Rancn  Hand  versus  Comparison  contrasts 
was  nonsignificant  (p>0.65  for  each  contrast).  An  adjusted  analysis  was  not  performed 
because  of  the  sparse  number  of  Ranch  Hands  with  a  melanoma  on  the  trunk. 

No  participants  had  a  verified  melanoma  on  the  upper  extremities  (Table  7-9  [i4]),  on 
the  lower  extreraities  (Table  7-9  (i5]),  or  for  other  sites  and  sites  NOS  (Table  7-9  [i6]. 

Squamous  Ceil  Carcinoma 

Model  1:  Ranch  Hands  -  Log2  (Initial  Dioxin) 

Three  Ranch  Hands  had  verified  squamous  cell  carcinoma  under  each  assumption.  In 
the  unadjusted  analysis  of  the  frequency  of  Ranch  Hands  with  a  squamous  ceil  carcinoma,  the 
relative  risks  for  an  association  with  initial  dioxin  were  nonsignificant  under  both  the  minimal 
and  maximal  assumptions  (Table  7-10  [a]  and  [b]:  p=0.836  and  p=0.573).  Adjusted  models 
containing  only  skin  reaction  after  at  least  2  hours  of  sun  exposure  produced  nonsignificant 
results  (Table  7-10  [c]  and  [d]:  p=0.860  and  p=0.560,  respectively). 

Model  2:  Ranch  Hands  -  Logg  (Current  Dioxin)  and  Time 

Under  each  assumption,  three  Ranch  Hands  had  a  verified  squamous  cell  carcinoma 
(two  of  the  Ranch  Hands  had  time  since  tour  18.6  years  or  less).  Because  only  one  Ranch 
Hand  within  the  over  1 8.6  yean  time  stratum  had  a  squamous  cell  carcinoma,  the  relative 
risk  for  that  time  stra  m  and  the  interaction  of  current  dioxin  and  time  were  not  evaluated  for 
significance.  The  estimated  relative  risk  for  the  other  time  stratum  was  nonsignificant  under 
the  minimal  and  maximal  assumptions  (Table  7-10  [c]  and  [f]:  p=0.303  and  p=0.804). 
Because  of  the  sparse  nature  of  these  data,  no  adjusted  analyses  were  performed. 
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TABLE  7-10. 


Analysis  of  Squamous  Cell  Carcinoma 


Ranch  Hands  •  Log2  (Initial  Dioxin)  •  Unadjusted 


Assumption 

Initial 

Dioxin 

n 

Percent 

Yes 

EsL  Relative 
Risk  (95%  C.I.)a 

p-Value 

a)  Minimal 

Low 

118 

0.8 

0.90  (0.34;2.42) 

0.836 

(n=489) 

Medium 

243 

0.4 

High 

128 

0.8 

b)  Maximal 

Low 

181 

0.0 

1.24  (0.60^.60) 

0.573 

(n*704) 

Medium 

344 

0.6 

High 

179 

0.6 

Ranch  Hands  •  Log2  (Initial  Dioxin)  •  Adjusted 


Adj.  Relative  Covariate 

Assumption _  Risk  (95%  CJ.)^ _ p-Value _ Remarks 


c)  Minimal 

0.92  (0.34^.48) 

0.860 

SUN2HR  (p=0.109) 

(n«489) 

d)  Maximal 

1.26  (0.59,2.72) 

0.560 

SUN2HR  (p=0.104) 

(n=704) 

*Relnive  rwk  for  i  twofold  increiM  in  dioxin. 

Note:  Minimal-  Low;  32-93  ppt;  Medivun;  >93-292  ppt;  High:  >292  ppt 

Maximal-  Low;  23-36.9  ppu  Medium;  >36.9-218  ppu  High;  >218  ppt 
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TABLE  7>10.  (Continued) 
Analysis  of  Squamous  Ceil  Carcinoma 


Assumption 

Ranch  Hands  -  Log2  (Current  Dioxin)  and  Time  •  Unadjustr  i 

Percent  Yes/(n) 

Current  Dioxin 

Time  Est  Relative 

(Yrs.)  Low  Medium  High  Risk  (95%  C.I.)a 

p-Value 

e)  Minimal 

(n=489) 

il8.6 

1.5 

0.8 

0.0 

0.25  (0.02,3.48) 

0.303b 

(65) 

(121) 

(54) 

>18.6 

0.0 

0.0 

1.4 

— 

(54) 

(121) 

(74) 

f)  Maximal 

(n=704) 

<18.6 

0.0 

1.1 

0.0 

0.86  (0.26,2.86) 

0.8040 

(102) 

(179) 

(81) 

>18.6 

0.0 

0.0 

1.0 

— 

(78) 

(166) 

(98) 

« 

Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Adjusted 

Time 

Adj.  Relative 

Covariatc 

Assumption 

(Yrs.) 

Risk  (95%  C.I.) 

n, 

■Value  Remarks 

g)  Minimal 

(n=489) 

£18.6 

— 

— 

>18.6 

— 

h)  Maximal 

(n=704) 

<18.6 

~ 

— 

>18.6 

•• 

-• 

*Rel«tiv6  risk  for  «  rwofold  increaM  in  dioxin. 

^e«  of  lignificanco  for  relwive  risk  equal  to  1  (current  dioxin  continuous,  tine  categorized). 

Relative  risk/confidence  interval/p-value  not  given  due  to  the  sparse  number  of  abnormiJities;  adjusted  analysis 
not  performed  due  to  the  sparse  number  of  abnormaliiiis. 

Note:  Minimal-Low;  >10-14.65  ppt;  Medium:  >14.65-45.75  ppq  High:  >45.75  ppt. 

Masimal-Low;  >5-9.01  ppt;  Medium;  >9.01-33J  ppt;  High:  >33.3  ppt. 


TABLE  7>10.  (Continued) 


Analysis  of  Squamous  Cel!  Carcinoma 
(Verified) 


i)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  •  Unadjusted 

Current 

Dioxin  Percent  EsL  Relative 

Cateijory  n  Yes  Contrast  Risk  (95%  CJ.)  p- Value 

Background 

739 

0.1  All  Categories 

0571 

Unknown 

333 

0.6  Unknown  vs.  Background  4.46  (0.40,49  J5) 

0.458 

Low 

184 

0.5  Low  vs.  Background  4.03  (0.25,64.78) 

0.718 

High 

179 

0.6  High  vs.  Background  4.15  (0.26,66.61) 

0.704 

Total 

1,435 

J) 

Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category 

-  Adjusted 

Current 

Dioxin 

Adj.  Relative 

Covariate 

n 

Contrast  Risk  (95%  C.I.)  p-Value 

Remarks 

Background 

739 

AU  CategCHid  0546  SUN2HR  (p*0.083) 

Unknown 

333 

Unknown  vs.  Background  4.35  (0.40.47.57)  0.228 

Low 

184 

IX3W  vs.  Background  4.35  (0.28,69.66)  0,294 

High 

179 

High  vs.  Background  4,06  (0.26,64.37)  0.320 

Total 

1,435 

Note;  Background  (Compariaons):  Cunent  Dioxin  slO  ppt. 
Unknown  (Ranch  Hands);  Current  Dioxin  ilO  ppc 
Low  (Ranch  Hands):  13  ppc  <  Current  Dioxin  s33  J  ppc 
High  (Rinch  Hands):  Current  Oloxin  >33.3  ppc 
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Model  3:  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category 

In  the  unadjusted  analysis,  there  were  only  five  participants  with  verified  squamous  cell 
carcinoma  (one  Comparison  in  the  background  category,  two  Ranch  Hands  in  the  unknown 
current  dioxin  category,  one  Ranch  Hand  in  the  low  current  dioxin  category,  and  one  Ranch 
Hand  in  the  high  current  dioxin  category).  The  overall  contrast  was  nonsignificant  (Table 
7-10  [i]:  p=0.571).  An  adjusted  model  containing  only  skin  reaction  after  at  least  2  hours  of 
sun  exposure  also  exhibited  a  nonsignificant  overall  contrast  (Table  7-10  [j]:  p=0.546). 

Basal  Cell  Carcinoma  on  Specified  Sites  by  Occupation 

Analyses  were  performed  by  occupational  stramm  because  the  analyses  were  of  special 
interest  due  to  varying  degrees  of  exposure  resulting  from  different  occupational  duties. 
Occupation  was  not  used  routinely  as  a  covariate  for  standard  adjustment  because  of  the 
known  strong  relationship  between  dioxin  and  occupation. 

For  these  occupation-specific  analyses  of  basal  cell  carcinoma,  occupation  and  the 
interaction  of  occupation  and  dioxin  were  also  included  in  the  adjusted  logistic  regression 
model.  These  terms  were  added  to  the  model  to  increase  the  sample  size  used  to  generate 
estimates  and  evaluate  covariates.  Common  sets  of  covariates  were  reported  fe.g..  see 
Table  7-11  panels  [ci],  fc3],  [cf])  because  only  one  mode;  was  used  to  summarize  results  of 
each  occupation  for  a  specific  analysis  (e.g.,  basal  cell  carcinoma  on  the  ear,  face,  head,  and 
neck  versus  no  basal  cell  carcij.oma). 

Model  1:  Ranch  Hands  •  Logy  (Initial  Dioxin) 

With  respect  to  initial  dioxin,  under  the  minimal  and  the  maximal  assumptions,  the 
unadjusted  and  the  adjusted  analyses  of  the  frequency  of  Ranch  Hand  officers  with  a  basal 
cell  carcinoma  on  the  ear,  face,  head,  and  neck  versus  Ranch  Hand  officers  without  basal  cell 
carcinoma  produced  relative  risks  greater  than  1;  however,  each  of  the  risks  was 
nonsignificant  (Table  7-11  [al-dl]:  p>0.35  for  all  analyses). 

Under  the  minimal  assumption,  there  was  only  one  Ranch  Hand  officer  with  a  basal  cell 
carcinoma  of  other  sites;  therefore,  unadjusted  and  adjusted  analyses  were  not  performed. 
Under  the  maximal  assumption,  the  unadjusted  and  the  adjusted  analyses  of  the  frequency  of 
Ranch  Hand  officers  with  a  basal  cell  carcinoma  for  other  sites  versus  Ranch  Hand  officers 
without  basal  cell  carcinoma  were  nonsignificant  with  relative  risks  less  than  1  (Table  7-11 
[b2]  and  [d2]:  p=0.814  and  p=0.783,  respectively). 

Under  the  minimal  and  the  maximal  assumptions,  the  unadjusted  and  the  adjusted 
analyses  of  the  frequency  of  Ranch  Hand  enlisted  flyen  with  a  basal  cell  carcinoma  on  the 
ear,  face,  head,  and  neck  versus  Ranch  Hand  enlist^  flyers  without  basal  cell  carcinoma 
produced  nonsignificant  relative  risks  that  were  less  than  1  (Table  7-11  [a3-d3]:  p>0.10  for 
all  analyses). 

Under  both  assumptions,  the  unadjusted  analyses  of  the  frequency  of  Ranch  Hand 
enlisted  flyers  with  a  basal  cell  carcinoma  for  other  sites  versus  Ranch  Hand  enlisted  flyers 
without  basal  cell  carcinoma  were  significant  with  relative  risks  greater  than  2  (Table  7-11 
[a4]  and  [b4j:  Est.  RR=2.28,  p=0.050  and  Est.  RR=2.48,  p=0.015).  Under  the  minimal 
assumption,  the  relative  frequency  of  Ranch  Hand  enlisted  flyers  with  a  basal  cell  carcinoma 


7-ni 


TABLE  7-11 


Analysis  of  Basal  Cell  Cardnoma  by  Occupation 
(Officer — Ear,  Face,  Head,  and  Neck  versus  None) 


Ranch  Hands  •  Log2  (Initial  Dioxin)  •  Unadjusted 


Initial 

Percent  Est  Relative 

Assumption 

Dioxin 

n 

Yes 

Risk  (95%  CJ.)a  p- Value 

al)  Minimal 

Lew 

61 

8.2 

1.15  (025^26)  0.860 

(n=105) 

Medium 

44 

6.8 

High 

0 

— 

bl)  Maximal 

Low 

113 

6.2 

1.41  (0.67,2.97)  0.372 

fn=237) 

Medium 

122 

7.4 

High 

0.0 

Ranch  Hands 

•  Log2  (Initial 

Dioxin)  •  Adjusted 

Adj.  Relative 

Covariate 

Assumption 

Risk  (95%  C.L)a 

p-Value  Remarks 

cl)  Minimal 

1,31  (0.27,6.47) 

0.740  AGE(p=0.052) 

(n=102) 

ETHBACK  (p=K).113) 
SUN2HR  (p=0.003) 

dl)  Maximal 

1.25  (0.56,2.81) 

0.581  AGE  (p=0.032) 

(n=232) 

ETHBACK  (p=0.095) 
SUN2HR  (p=0.001) 
HAIR  (p=0.149) 

*Rel<tive  ruk  for  i  twofold  incrtaM  in  dioxin. 

Now:  Minimxl-Low:  32-93  ppii  Medium;  >93-292  pjx;  High;  >292  ppc 

Maximxl-Low:  23-36.9  ppc  Medium;  >36.9-218  ppc  High;  >218  ppu 
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TABLE  7-11.  (Continued) 


Analysis  of  Basal  Cell  Carcinoma  by  Occupation 
(Officer — Other  Sites  versus  None) 


Ranch  Hands  •  Log2  (Initial  Dioxin)  •  Unadjusted 
Initial  Percent  Est.  Relative 


Assumption _ Dioxin _ n _ Yes _ Risk  (95%  CJ.)^  p-Value 


a2)  Minimal 

Low 

56 

0.0 

(n=98) 

Medium 

42 

2.4 

High 

0 

“ 

b'i)  Maximal 

Low 

111 

4.5  0.87  (0.27,2. 

78)  0.814 

(n=228) 

Medium 

115 

1.7 

High 

2 

0.0 

Ranch  Hands 

•  Log2  (Initial  Dioxin)  •  Adjusted 

Adj,  Relative 

Covariate 

Assumption 

Risk  (95%  C.I.)a 

p-Value 

Remarks 

c2)  Minimal 

• 

(n«98) 

d2)  Maximal  0.85  (0.26,2.76)  0.783  SUNRPT  (p=0.010) 

(n=228) 


*ReIttive  risk  for  t  twofold  increase  in  dioxin. 

— :  Relative  risk,  confidence  interval,  and  p-value  not  given  due  to  the  sparse  number  of  abnormalities;  adjusted 
analysis  not  performed  due  to  the  sparse  number  of  ^onralities. 

Note:  Miaimai-Low:  32-93  ppt;  Medium;  >93-292  ppt;  High;  >292  ppL 

Maximal-Low.  23-36.9  ppt;  Medium;  >36.9-218  ppt;  High;  >218  ppL 
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TABLE7.il.  (Continued) 


I 
I 

Analysis  of  Basal  Ceil  Carcinoma  by  Occupation  _ 

(Enlisted  Flyer — Ear,  Face,  Head,  and  Neck  versus  None)  I 

-  I 


Ranch  Hands  *  Log2  (Initial  Dioxin)  •  Unadjusted 


Assumption 

Initial 

Dioxin 

n 

Percent 

Yes 

Est  Reluive 
Risk  (95%  CJ.)a 

p-Valuc 

a3)  Minimal 

Low 

20 

15.0 

0J5  (0.17,1.82) 

0.290 

(n=98) 

Medium 

39 

1.7 

High 

19 

5.3 

b3)  Maximal 

Low 

20 

10.0 

0.58  (0.27.1.24) 

0.138 

(n=I22) 

Medium 

71 

5.6 

High 

31 

3.2 

Ranch  Hands  •  Log2  (Initial  Dioxin)  •  Adjusted 


Assumption 

Adj.  Relative 

Risk  (95%  C.I.)a 

p-Value 

Covariate 

Remarks 

c3)  Minimal 
(n«94) 

0.62  (0.19,2.01) 

0.426 

AGE  (p=0.052) 
ETHBACK  (p=0.113) 
SUN2HR  (p»0.003) 

d3)  Maximal 
(n=116) 

0.52  (0.23,1.16) 

0.112 

AGE  (p=0.032) 
ETHBACK  (p=0.095) 
SUN2HR  (p=0.001) 
HAIR  (p=K).149) 

‘Relative  risk  for  a  rwofold  increaae  in  dioxin. 

Note:  Minimal-Low:  52-93  ppt;  Medium:  >93-292  ppt;  High:  >292  ppc 

Miaimal-Low;  23-36.9  ppc;  Medium:  >36.9-218  ppq  High:  >218  ppt 
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TABLE  7<11.  (Continued) 


Analysis  of  Basal  Cell  Carcinoma  by  Occupation 
(Enlisted  Flyer — Other  Sites  versus  None) 


Ranch  Hands  •  Log2  (Initial  Dioxin)  •  Unadjusted 


Assumption 

Initial 

Dioxin 

n 

Percent 

Yes 

Est  Relative 
Risk  (95%  C.I.)a 

p-Value 

a4)  Minimal 

Low 

18  • 

5.6 

2J28  (0.98,5.33) 

0.050 

(n=99) 

Medium 

59 

1.7 

High 

22 

18.2 

b4)  Maximal 

Low 

18 

0.0 

2.48  (1.13,5.44) 

0.015 

(n=121) 

Medium 

69 

2.9 

High 

34 

Il.S 

Ranch  Hands 

*  Log2  (Initial  Dioxin)  •  Adjusted 

Adj.  Relative 

Covariate 

Assumption 

Risk  (95%  CI.)a 

p- Value  Remarks 

c4)  Minimal 
(n=99) 

1,97  (0.86,4.49) 

0.108 

SUNRPT  (p=0.(X33) 

d4)  Maximal 
(n=121) 

2.22  (1.04,4.74) 

0.039 

SUNRPT  (p^O.OlO) 

^Relative  risk  for  a  twofold  increaso  in  dioxin. 

Now:  Minimal-Low:  52-93  ppt;  Medium:  >93-292  ppt;  High:  >292  ppc 

Maximal-Low:  23-36.9  ppt;  Medium;  >56.9-218  ppt;  High:  >218  ppL 
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TABLE7.il.  (Continued) 


Analysis  of  Basal  Cell  Cardnoma  by  Occupation 
(Enlisted  Groundcrew — Ear,  Face,  Head,  and  Neck  versus  None) 


Ranch  Hands  >  Log2  (Initial  Dioxin)  •  Unadjusted 


Initial 

Percent 

Est.  Relative 

Assumption 

Dioxin 

n 

Yes 

Risk  (95%  CJ.)a  p- Value 

a5)  Minimal 

Low 

34 

5.9 

0.43  (022,a84)  0.005 

(n=272) 

Medium 

134 

6.0 

High 

104 

1.0 

b5)  Maximal 

Low 

43 

2.3 

0.65  (0.41,1.03)  0.051 

(n=325) 

Medium 

142 

6.3 

High 

140 

1.4 

Ranch  Hands 

*  Log2  (Initial  Dioxin)  •  Adjusted 

Adj.  Relative 

Covariate 

Assumption 

Risk  (95%  C.I.)a 

p- Value  Remarks 

c5)  Minimal 

0.43  (0.21,0.88) 

0.021  AGE  (p=0.052) 

(0=266) 

ETHBACK  (p=0.113) 
SUN2HR  (p=0.003) 

d5)  Maximal 

0.67  (0.41.1.09) 

0.104  AGE  (p=0.032) 

(n=319) 

ETHBACK  (p=0.095) 
SUN2HR  (p=0.001) 
HAIR  (p=0.1.49) 

*ReIitive  risk  for  «  twofold  increise  in  dioxin. 

Note:  Minimxl-Low:  52-93  ppq  Medium:  >93-292  ppt;  High:  >292  ppt. 

Maximal-Low:  25-56.9  ppq  Medium;  >56.9-218  pjx;  High;  >218  ppt. 


TABLE  7-11.  (Continued) 


Analysis  of  Basal  Cell  Cardnoma  by  Occupation 
(Enlisted  Groundcrew — Other  Sites  versus  None) 


Ranch  Hands  •  Lc^2  (Initial  Dioxin)  •  Unadjusted 


Assumption 

Initial 

Dioxin 

n 

Percent 

Yes 

Est  Relative 
Risk  (95%  C.I.)a 

p-Value 

a6)  Minima] 

Low 

34 

5.9 

0J6  (0.27,1.18) 

0.096 

(n=268) 

Medium 

130 

3.1 

High 

104 

1.0 

b6)  Maximal 

Low 

42 

0.0 

0.83  (0.49,1.43) 

0.501 

(n=320) 

Medium 

138 

3.6 

High 

140 

1.4 

Ranch  Hands  •  Log2  (Initial  Dioxin)  •  Adjusted 


Adj.  Relative  Covariate 

Assumption _ Risk  (95%  C.I.)^ _ p- Value _ Remarks 


c6)  Minimal 
(n=268) 

0.56  (0.25,1  29) 

0.175 

SUNRPT  (p=0.003) 

d6)  Maximal 
(n=320) 

0.83  (0.49,1.42) 

0.498 

SUNRPT  (p=0.010) 

*Relaiive  ruk  for  a  twofold  increase  in  dioxin. 

Note;  Minimal-Low;  32-93  ppt;  Medium;  >93-292  ppt;  High;  >292  ppc 

Maximal-Low:  23-56.9  ppt;  Medium:  >36.9-218  ppt;  High;  >218  ppL 
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TABLE  7-11.  (Continued) 


Analysis  of  Basal  Cell  Carcinoma  by  Occupation 
(Officer — Ear,  Face,  Head,  and  Neck  versus  None) 


Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  • 

Unadjusted 

Percent  Ycs/(n) 
Current  Dioxin 

Assumption 

Time 

(Yrs.) 

Low  Medium 

Est.  Relative 

High  Risk  (95%  C.I.)a  p- Value 

el)  Minimal 
(n=105) 

<18.6 

>18.6 

6.1  0.0 

(33)  114) 

12.6  7.7 

(32)  (26) 

0.787b 

-  '  0.33  (0.00,39.39)  0.649C 

(0) 

0.66  (0.08,5.86)  0.7 12^ 

(0) 

fl)  Maximal 
(n=237) 

<18.6 

>18.6 

4.5  6.9 

(66)  (58) 

4.3  10.8 

(46)  (65) 

0.889° 

0.0  1.27  (0.35, 4J7)  0.719° 

(1) 

0.0  1.43  (0.48,426)  0.524° 

(1) 

Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time 

>  Adjusted 

Assumption 

Tune 

(Yrs.) 

Adj.  Relative 
Risk  (95%  C.I.)a 

p-Value 

Covariatc 

Remarks 

gl)  Minimal 
(n*102) 

£18.0 

>18.6 

0.32  (0.00,43.41) 
0.69  (0.07,6.71) 

0.767b 

0.647° 

0.751° 

AGE  (p=0.088) 
ETHBACK  (p=0.088) 
SUN2HR  (p=0.003) 

hi)  Maximal 
(n=232) 

£18.6 

>18.6 

1.20  (0.31,4.65) 
1.27  (0.37,4.42) 

0.947b 

0.796° 

0.705° 

AGE  (p=0.008) 
ETHBACK  (p=0.(X;5) 
SUN2HR  (p=0.008) 
SUNRPT  (p=0.103) 

*ReI*tjve  risk  for  a  twofold  increaae  in  dioxin. 

of  significance  for  homogeneity  of  relaiive  riska  (current  dioxin  continuoui.  time  categorized). 
‘T'est  of  significance  for  relative  risk  equal  to  !  (current  dioxin  continuoua,  time  categorized). 

Note;  Minimal-Low:  >10-14.65  ppt;  Medium;  >14.65-45.75  ppu  High:  >45.75  ppt. 
Maximal-Low:  >5-9.01  ppt;  Medium:  >9.01-33J  ppt;  High;  >33J  ppt. 
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TABLE  7-11.  (Continued) 


Analysis  of  Basal  Ceil  Carcinoma  by  Occupation 
(Officer — Other  Sites  versus  None) 


Rauch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Unadjusted 
Percent  Yes/(n) 


Est.  Relative 
Risk  (95%  C.I.)^ 


Assumption 

(Yrs.) 

Low 

Medium 

High 

e2)  Minimal 

(n=98) 

118.6 

0.0 

(31) 

0.0 

(14) 

(0) 

>18.6 

0.0 

(28) 

4.0 

(25) 

(0) 

f2)  Maximal 

(n=228) 

<18.6 

4.5 

(66) 

0.0 

(54) 

0.0 

(1) 

>18.6 

6.4 

(47) 

1.7 

(59) 

0.0 

(1) 

0.31  (0.02,4.26) 
0.67  (0.12,3.77) 


-Value 


0.623'^ 

0.380C 

0.648C 


Assumption 


Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Adjusted 


Time  Adj.  Relative 
Yrs.)  Risk  (95%  C.I.)a 


Value 


Covariate 

Remarks 


*ReIaiive  riak  for  a  twofold  increase  in  dioxin. 

^est  of  significance  for  homogeneity  of  relative  risks  (current  dioxin  continuous,  time  categorized). 

*Test  of  significance  for  relative  risk  equal  to  1  (current  dioxin  continuous,  time  categorized). 

Relative  risk/confidence  interval/^value  not  given  due  to  the  sparse  number  of  abnormalities;  adjusted  inalysis  not 
performed  due  to  the  sparse  numtw  of  abnormalities. 

Note:  Minimal-Low:  >10-14.65  ppc  Medium:  >14.65-45.75  ppt;  High;  >45.75  ppL 

Maximal-Low:  >5-9.01  ppq  Medium:  >9.01-33J  ppt;  High:  >33J  ppt. 
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TABLE7.il.  (Continued) 


Analysis  of  Basal  Cell  Cardnoma  by  Occupation 
(Enlisted  Flyer — Ear,  Face,  Head,  and  Neck  versus  None) 


Ranch  Hands  *  Log2  (Current  Dioxin)  and  Time  •  Unadjusted 


Percent  Yes/(n) 
Current  Dioxin 


Assumption 

Time 

(Yrs.) 

Low 

Medium 

High 

Est.  Relative 

Risk  (95%  C.I.)a 

p- Value 

e3)  Minimal 

rn=98) 

<18.6 

12.5 

5.9 

20.0 

1.08  (0.34,3.42) 

0.891C 

(8) 

(34) 

(5) 

>18.6 

12.5 

0.0 

0.0 

— 

.. 

(33'1 

rio) 

f3)  Maximal 

(n-122) 

£18.6 

14.3 

8.6 

7.1 

0.82  (0.36,1.85) 

0.630C 

(14) 

(35) 

(14) 

>18.6 

0.0 

2.7 

0.0 

.. 

(7) 

(37) 

(15) 

Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Adjusted 


Assumption 

Tune 

(Yrs.) 

Adj.  Relative 

Risk  (95%  C.I.)a 

p-Value 

Covariatc 

Remarks 

g3)  Minimal 
(n=94) 

<18.6 

>18.6 

1.35  (0.41,4.46) 

0.624C 

AGE  (p=0.088) 
ETHBACK  (p=0.088) 
SUN2HR  (p=0.003) 

h3)  Maximal 
(n=.116) 

£18.6 

>18.6 

0.63  (0.24,1.65) 

0.352C 

AGE  (p=0.008) 
ETHBACK  (p=0.065) 
SUN2HR  (p=0.008) 
SUNRPT  (p=0.103) 

*Relative  risk  for  a 

twofold  increase 

in  dioxin. 

'Test  of  signiHcance  for  relitive  risk  equil  lo  1  (ciarent  dioxin  continuous,  time  categorized). 

Relative  risk/confidence  interval/js-value  not  given  due  to  the  sparse  number  of  abnormalities. 
Note;  Minimal-Low:  >10-14.65  ppt;  .Medium:  >14.65-45.75  ppc  High:  >45.75  ppt. 
Maximal-Low:  >5-9.01  ppt;  .Medium:  >9.01 -33 J  ppt;  High;  >33 J  ppt. 
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TABLE  7.11.  (Continued) 

Analysis  of  Basal  Cell  Cardnoma  by  Occupation 
(Enlisted  Flyer — Other  Sites  versus  None) 


Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Unadjusted 

Percent  Ycs/(n) 
Current  Dioxin 

Tune 

Est.  Relative 

Assumption 

(Yrs.) 

Low  Medium  ffigh 

Risk  (95%  C.I.)a 

p-Value 

e4)  Minimal 

0.011b 

(n=99) 

<18.6 

12.5  3.0  20.0 

(8)  (33)  (5) 

1.05  (0.26,4.25) 

0.944c 

>18.6 

0.0  0.0  23.1 

(T)  (33)  (13) 

29.35  (1.23,702.4) 

0.037c 

f4)  Maximal 

0.017b 

(n=12l) 

<18.6 

0.0  5,9  7.1 

(12)  (34)  (14) 

1.49  (0.52,4.26) 

0.457c 

>18.6 

0.0  0.0  16.7 

(7)  (36)  (18) 

29.37  (U2,708.2) 

0.037c 

Ranch  Hands  *  Log2  (Current  Dioxin)  and  Time  >  Adjusted 

Tune 

Adj.  Relative 

Covariate 

Assumption 

Risk  (95%  CI.)a 

p- Value  Remarks 

g4)  Minimal 

0.017b  SUNRPT  (p=0.005) 

(n=99) 

<18.6 

1.19  (0.34,4.20) 

0.781C 

>18.6 

37.64  (0.92,  1,541.9) 

0.055C 

h4)  Maximal 

0.027b  SUNRPT  (p=:0.011) 

(n=121) 

il8.6 

1.60  (0.60,4.27) 

0.348C 

>18.6 

37.64  (0.92,  1,543.3) 

0.056C 

*Rei«tive  risk  for  a  twofold  increase  in  dioxin. 

*^est  of  significance  for  homogeneity  of  relative  risks  (current  dioxin  continuous,  time  categorized). 
'Test  of  significance  for  relative  risk  equal  to  1  (current  dioxin  continuous,  lime  categorized). 

Note:  Minimal-Low;  >10-14.63  pjx;  Medium;  >14.63-43.75  pptt  Hi^:  >45.73  ppi. 

Maximal-Low;  >3-9.01  ppt;  .Medium;  >9.01-33J  ppt;  High;  >33.3  ppt. 
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TABLE  7*11.  (Continued) 


Analysis  of  Basal  Cell  Carcinoma  by  Occupation 
(Enlisted  Groundcrew — Ear,  Face,  Head,  and  Neck  versus  None) 


Assumption 

Ranch  Hands  •  Log2  (Current  Dioxin) 

Percent  Yes/(n) 
Current  Dioxin 

Time 

(Yrs.)  Low  Medium  High 

and  Time  •  Unadjusted 

Est.  Relative 

Risk  (95%  C.I.)a 

p-Value 

e5)  Minimal 

0.90lb 

(n=272) 

<18.6 

4.5 

7.2 

0.0 

0.30  (0.09.1.01) 

0.05 1C 

(22) 

(69) 

(47) 

>18.6 

14.3 

3.4 

1.6 

0.33  (0.11,0.98) 

0.047C 

(1-i) 

(59) 

(61) 

fS)  Maximal 

0.58  lb 

(n=325) 

£18,6 

5.3 

7.5 

0.0 

0.53  (0.26,1.09) 

0.086C 

(19) 

(80) 

(64) 

>18.6 

0.0 

6.6 

1.3 

0.70  (0.37,1.31) 

0.265C 

(22) 

(61) 

(79) 

Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time 

•  Adjusted 

Time 

Adj.  Relative 

Covariate 

Assumotion 

(Yrs.) 

Risk  (95%  C.I.)a 

p-Value 

Remarks 

g5)  Minimal 

0.714b 

AGE  (p=0.088) 

(n=266) 

£18.6 

0.31  (0.09,1.10) 

0.069C 

ETHBACK  (p=0.088) 

>18.6 

0.42  (0.15,1.20) 

0.107C 

SUN2HR  (p=0.003) 

h5)  Maximal 

0.385b 

AGE  (p=0.008) 

(n=319) 

£18.6 

0.51  (0.23,1.12) 

0.092C 

ETHBACK  (p=0.065) 

>18.6 

0.80  (0.42,1.53) 

0.492C 

SUN2HR  (p=0.008) 

SUNRPT  (p=0.103) 

*Rel«jive  risk  for  a  twofold  increaso  in  dioxin. 

^est  of  significance  for  homogeneity  of  relative  risks  (current  dioxin  continuous,  time  categorized), 
"^est  of  significance  for  rela'ive  risk  equal  to  1  (current  dioxin  continuous,  time  categorized). 

Note:  Minimal-Low:  >10-14.65  ppt:  Medium:  >14,65-45.75  frpri  High:  >45.75  ppt. 

Maximal-Low:  >5-9.01  ppq  Medium:  >9.01-33J  ppt;  High;  >33-3  ppt. 
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TABLE  7*11.  (Continued) 


Analysis  of  Basal  Cell  Carcinoma  by  Occupation 
(Enlisted  Groundcrew — Other  Sites  versus  None) 


Assumptior- 

Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Unadjusted 

Percent  Yes/(n) 

Current  Dioxin 

Time  Est.  Relative 

(Yrs.)  Low  Medium  High  Risk  (95%  C.L)^ 

p-Value 

e6)  Minimal 

0.980b 

(n=268) 

<18.6 

4.5 

4.5 

2.1 

0.61  (0.24,1.58) 

0.313C 

(22) 

(67) 

(48) 

>18.6 

0.0 

3.4 

0.0 

0.60  (0.17,2.17) 

0.438C 

(12) 

(59) 

(60) 

f6)  Maximal 

0.989b 

(n=320) 

<18.6 

0.0 

5.1 

1.5 

0.90  (0.44,1.82) 

0.759c 

(18) 

(78) 

(65) 

>18.6 

0.0 

3.4 

0.0 

0.90  (0.37,2.21) 

0.823C 

(22) 

(59) 

(78) 

Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Adjusted 

Time 

Adj.  Relative 

Covariate 

Assumption 

(Yrs.) 

Risk 

(95%  C.I.)a 

p- Value  Remarks 

g6)  Minimal 

0.976b  SUNRPT  (p=0.005) 

{n=268) 

<18.6 

0.61  (0.23,1.58) 

0.305C 

>18.6 

0.62  (0.18,2.13) 

0.448*^ 

h6)  Maximal 

0.874b  SUNRPT  (p=0.011) 

(n=320) 

il8.6 

0.85  (0.42,1.74) 

0.666C 

>18.6 

0.94  (0.39,2.25) 

0.883C 

*Re!aii»e  riak  for  a  twofold  increase  in  dioxin. 

'’Test  of  significance  for  homogeneity  of  relative  risks  (current  dioxin  continuous,  time  categorized). 
‘’Test  of  significance  for  relative  risk  equal  to  1  (current  dioxin  continuous,  time  categorized). 

Note;  Minimal-Low:  >10-14.65  ppt;  Medium;  >14.65-45.75  ppq  High:  >45.75  ppt 
Maximal-Low:  >5-9.01  ppt;  Medium:  >9.01-33J  ppq  High:  >33.3  ppt 
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TABLE  7-11.  (Continued) 


Analysis  of  Basal  Cell  Carcinoma  by  Occupation 
(Officer — Ear,  Fare.  Head,  and  Neck  versus  None) 
(Verified) 


il)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  •  Unadjusted 


Current 

Dioxin 

Category 

n 

Percent 

Yes 

Contrast 

EsL  Relative 

Risk  (95%  CJ.) 

p-Value 

Background 

275 

6.2 

AH  Categories 

0.912 

Unknown 

202 

7.4 

Unknown  vs.  Background 

1.22  (0J9^.50) 

0.720 

Low 

37 

3.4 

Low  vs.  Background 

0.S7  (0.19.3.93) 

0.999 

High 

2 

0.0 

High  vs.  Background 

— 

0.999 

Total 

516 

Jl)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  -  Adjusted 


Current 


Dioxin 

Adj.  Relative 

Covariate 

n 

Contrast 

Risk  (95%  C.I.) 

p-Value 

Remarks 

Background 

268 

All  Categories 

0.865 

AGE  (p»0.032) 
E7HBACK  (p*0.026) 

Unknown 

199 

Unknown  vs.  Background 

1.13  (0.52.2.44) 

0.757 

SUN2HR  (p=0.028) 

Low 

36 

Low  vs.  Background 

0.75  (0.13J.66) 

0.719 

SUNRPT  (p=K).039) 

High 

2 

High  vs.  Background 

•• 

•• 

LAT  (p*0.036) 

HAIR  (pwO.085) 

Total 

505 

— :  Relative  risWconfidence  intervtl/p-value  not  given  due  to  the  ipane  number  of  abnormalities. 
Note:  Background  (Comparisons);  Current  Dioair.  ^10  ppL 

Unknown  (Ranch  Hands):  Current  Dioxin  £l0  ppt. 

Ivow  (Ranch  Hands):  13  ppt  <  Current  Dioxin  ^33  ppt. 

High  (Rmch  Hands);  Current  Dioxin  >333  ppc 


TABLE  7-11.  (Continued) 


Analysis  of  Basal  Cell  Cardnoma  by  Occupation 
(Officer — Other  Sites  versus  None) 
(Verifled) 


i2)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  -  Unadjusted 


Current 

Dioxin 

Category 

n 

Percent 

Yes 

Contrast 

Est  Relative 

Risk  (95*  CJ.) 

p-Value 

Background 

262 

All  Categories 

0.398 

Unknown 

195 

4.1 

Unknown  vs.  Background 

2.76  (0.82.9.33) 

0.161 

Low 

36 

2.8 

Low  vs.  Background 

1.84  (0.20.16.96) 

0.954 

High 

2 

0.0 

High  vs.  Background 

— 

0.999 

Total 

-195 

}2)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category « Adjusted 


Current 

Dioxin 

Category 

n 

Contrast 

Adj.  Relative 

Risk  (95%  CJ.) 

p-Value 

Covariate 

Remarks 

Background 

261 

All  Categories 

0.356 

SUNRPT  {p=0.003) 

Unknown 

195 

Unknown  vs.  Background 

2.89  (0.85.9.81) 

0.087 

Low 

36 

Low  vs.  Background 

1.91  (0.21.17.70) 

0.569 

High 

2 

High  vs.  Background 

— 

•• 

Total 

494 

Rektive  risk/confidence  inierval/p-value  not  given  due  to  the  sparse  number  of  abnormalities. 
Note:  Background  (Comparisons):  Cuneni  Dioxin  £l0  ppL 

Unknown  (Ranch  Hands):  Current  Dioxin  ^10  ppL 
Low  (Ranch  Hands):  15  ppt  <  Current  Dioxin  ^3  J  ppi. 

High  (Ranch  Hands):  Current  Dioxin  >33J  ppt. 
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TABLE7.il.  (Continued) 


Analysis  of  Basal  Cell  Carcinoma  by  Occupation 
(Enlisted  Flyer — Ear,  Face,  Head,  and  Neck  versus  None) 

(Verified) 


i3)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  >  Unadjusted 


Conrent 

Dioxin 

Caiegory 

n 

Percent 

Yes 

Contrast 

Est  Relative 

Risk  (95%  Cl) 

p-Value 

Background 

115 

7.0 

All  Categories 

0.530 

Unknown 

39 

7.7 

Unknown  vs.  Background 

1.11  (0.28.4.46) 

0.999 

Low 

30 

2.0 

Low  vs.  Background 

0.27  (0.03;!227) 

0.366 

High 

29 

3.4 

High  vs.  Background 

0.48  (0.06,4.03) 

0.850 

Total 

233 

j3)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  (Tategory  -  Adjusted 


Current 

Dioxin 

Category 

n 

Contrast 

Adj.  Relative 
Risk  (95%  CJ.) 

p- Value 

Covariate 

Remarks 

Background 

110 

All  Categories 

0.481 

AGE  (p-0.032) 

ETHBACK  (p*0.026) 

Unknown 

36 

Unknown  vs.  Background 

1.72  (0.39,7.65) 

0.472 

SUN2HR  (p»0.028) 

Low 

49 

Low  vs.  Background 

0.37  (0.043.19) 

0.358 

SUNRPT  (p»0.039) 

High 

28 

High  vs.  Background 

0.45  (0.05,4.09) 

0.472 

LAT  (p-0.036) 

HAIR  (p=0.085) 

Total 

223 

Background  (Ccmparisona);  Current  Dioxin  ^10  ppL 
Unknown  (Ranch  Hands):  Current  Dioxin  ilO  ppc 
Low  (Ranch  Hands):  13  ppt  <  Current  Dioxin  i33J  ppt. 
High  (Ranch  Hands):  Current  Dioxin  >33J  ppc 


Note; 


TABLE  7*11.  (Continued) 


Analysis  of  Basal  Cell  Cardnoma  by  Occupation 
(Enlisted  Flyer — Other  Sites  versus  None) 
(Verified) 


i4)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  •  Unadjusted 


Current 

Dioxin 

Category 

n 

Percent 

Yea 

Contrast 

Est  Relative 

Risk  (95%  C.I.) 

'  p-Value 

Background 

108 

0.9 

All  Categories 

0.003 

Unknown 

36 

0.0 

Unknown  vs.  Background 

•m 

0.999 

Low 

50 

2.0 

Low  vs.  Background 

2.18  (0.13,36.20) 

0.999 

High 

32 

12.5 

High  vs.  Background 

15.29  (1.62,144.2) 

0.020 

Total 

226 

j4)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  -  Adjusted 


Current 

Dioxin 

Category 

n 

Contrast 

Adj.  Relative 

Risk  (95%  C.I.) 

p-Value 

Covariate 

Remarks 

Background 

108 

All  Categories 

0.028 

SUNRPT  (p=<0.003) 

Unknown 

36 

Unknown  vs.  Background 

Low 

50 

Low  vs.  Background 

2J6  (0.15,42.6) 

0.511 

High 

32 

High  vs.  Background 

15.44  (1.59,147.1) 

0.017 

Total 

226 

— :  Relative  ruk/confidence  interval^vilue  not  given  due  to  the  sparse  number  of  abnormalities. 
Note:  Background  (Comparisons);  Current  Dioxin  slO  ppt. 

Unknown  (Ranch  Hands):  Current  Dioxin  ^10  ppt. 

Low  (Rattch  Hands):  12  ppt  <  Current  Dioxin  ^333  ppc 
High  (Ranch  Hands):  Current  Dioxin  >33J  ppL 


TABLE  7-11.  (Continued) 


Analysis  of  Basal  Cell  Cardnoma  by  Occupation 
(Enlisted  Groundcrew — Ear,  Face,  Head,  and  Neck  versus  None) 

(Verified) 


i5)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  •  Unadjusted 


Current 

Dioxin 

Category 

n 

Percent 

Yes 

Contrast 

Est  Relative 

Risk  (95%  CJ.) 

p-Value 

Background 

338 

3.8 

All  Categories 

0.052 

Unknown 

84 

4.8 

Unknown  vs.  Background 

1.25  (0.40.3.94) 

0.703 

Low 

91 

7,7 

Low  vs.  Background 

2.08  (0.31 .5.39) 

0.131 

High 

143 

0.7 

High  vs.  Background 

0.18  (0.02,1.36) 

0.095 

TotaJ 

656 

J5)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  •  Adjusted 


Current 

Dioxin 

Category 

n 

Contrast 

Adj.  Relative 
Risk  (95%  C.I.) 

p-Value 

Covariate 

Remarks 

Background 

329 

All  Categories 

0.048 

AGE  (p*0.032) 
ETHBACX  (p»0.026) 

Unknown 

81 

Unknown  vs.  Background 

1.23  (0.38,4.04) 

0.734 

SUN2HR  (p»0.028) 

Low 

89 

Low  vs.  Background 

2.22  (0.84.5.91) 

0.110 

SUNRPT  (p=K).039) 

High 

Total 

140 

639 

High  vs.  Background 

0.20  (0.03,1  J5) 

0.121 

LAT  (p=«0.036) 

HAIR  (p=K).085) 

Note:  Background  (Comparisons):  Current  Dioxin  sIO  ppt. 

Unknowr  (Ranch  Hands):  Current  Dioxin  slO  ppt. 

Low  (R/nch  Hands):  13  ppt  <  Current  Dioxin  i33J  ppc 
High  (Ranch  Hands):  Cu^ent  Dioxin  >33J  ppc 
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TABLE7.il.  (Continued) 


Analysis  of  Basal  Cell  Carcinoma  by  Occupation 
(Enlisted  Groundcrew — Other  Sites  versus  None) 
(Venfied) 


id)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  >  Unadjusted 


Current 

Dioxin 

Category 

n 

Percent 

Yes 

Contrast 

Reladve 

Risk  (95%  C.I.) 

p-Value 

Background 

331 

1.8 

All  Categories 

0.091 

Unknown 

80 

0.0 

Unknown  vs.  Background 

•• 

0.540 

Low 

88 

4.5 

Low  vs.  Background 

2J8  (0.71.9.37) 

0.274 

High 

143 

0.7 

High  vs.  Background 

0.38  (0.05J.21) 

0.648 

Total 

642 

j6)  Rancii  Hands  and  Comparisons  by  Current  Dioxin  Category  >  Adjusted 


Current 


Dioxin 

Category 

n 

Contrast 

Adj.  Relative 
Risk  (95%  C.I.) 

p-Value 

Covariate 

Remarks 

Background 

331 

All  Categories 

0.081 

SUNRPT  (p»0.003) 

Unknown 

80 

Unknown  vs.  Background 

•• 

Low 

88 

Low  vs.  Background 

2.47  (0.67,9.08) 

0.171 

High 

143 

High  vs.  Background 

0J7  (0.043.09) 

0.354 

Total 

642 

Relative  rbk/confidence  interval/p-value  not  given  due  to  the  sparse  number  of  abnormalities. 
Note:  Background  (Comparisons):  Current  Dioxin  ^10  ppt 

Unknown  (Ranch  Hands);  Current  Dioxin  ^10  ppt 
Low  (Ranch  Hands):  13  ppt  <  Current  Dioxin  <^23  ppt 
High  (Ranch  Hands);  Current  Dioxin  >33J  ppt 
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on  other  sites  were  5.6, 1.7  and  18.2  percent  for  low,  medium,  and  high  inidal  dioxin.  Under 
the  maximal  assumption,  the  corresponding  frequencies  were  0.0,  2.9,  and  11.8  percent 
Under  the  minimal  assumption,  an  adjusted  model  containing  skin  reactioo  after  repeated  sun 
exposure  produced  an  adjusted  relative  risk  for  Ranch  Hand  enlisted  flyen  that  was 
nonsignificant  (Table  7-11  [c4]:  p=0.108).  Under  the  maximal  assumption,  the  adjusted 
relative  risk  was  significant  and  remained  greater  than  2  (Table  7-11  [d4]:  Adj.  RR=2.22, 
p=0.039).  These  results  contrast  witii  the  nonsignificant  relative  risks  less  than  1  in  the 
other  occupational  strata. 

Under  the  minimal  assumption,  the  unadjusted  analysis  of  the  frequeaty  of  Ranch  Hand 
enlisted  groundcrew  with  a  basal  cell  carcinoma  on  the  car,  face,  head,  and  neck  versus  Ranch 
Hand  enlisted  groundcrew  without  basal  cell  carcinoma  produced  a  relative  risk  that  was 
significant  but  less  than  1  (Table  7-11  [a5]:  Est  RR=0.43,  p=0.005).  The  relative 
frequencies  of  Ranch  Hands  within  the  low,  medium,  and  hi^  l-.itial  dioxia  categories  were 
5.9,  6.0,  and  1.0  percent.  Under  the  maximal  assumption,  the  unadjusted  analysis  produced  a 
marginally  significant  relative  risk  that  also  was  less  than  1  n'lble  7-11  [M]:  Est.  RR=0.65. 
p=0.051).  The  corresponding  relative  frequencies  for  this  analysis  were  13,  6.3,  and  1.4 
percent  for  low,  medium,  and  high  initial  dioxin.  After  adjusting  for  covariates,  the  relative 
risk  under  the  minimal  assumotion  .'e.mained  significant  and  less  than  I  fTable  7-11  Tcil: 

Adj.  RR=0.43,  p=<').021).  Linder  the  .maximai  assumption  after  adjusting  few  age.  etnnic 
background,  skin  reaction  after  at  least  2  hours  of  suri  exposure,  and  hair  color,  the  relative 
risk  became  nonsignificant  (Table  7-11  [d5];  p=0.104)  but  remained  less  than  1, 

Under  the  minimal  assumption,  the  unadjusted  analysis  of  the  frequency  of  Ranch  Hand 
enlisted  groundcrew  with  a  basal  cell  carcinoma  for  other  sites  versus  Ranch  Hand  enlisted 
groundcrew  without  basal  cell  carcinoma  were  marginally  significant  with  a  relative  risk  less 
than  1  (Table  7-11  [a6]:  Est  RR=0.56,  p=0.096)  with  relative  frequencies  of  Ranch  Hand 
enlisted  groundcrew  oeing  5.9,  3.1,  and  1.0  percent  for  low,  medium,  and  high  initial  dioxin. 
Under  the  maximal  assumption,  the  relative  risk  was  less  than  1  and  noiisi|nificant  (Table 
7-11  [b6]:  p=0.501).  After  adjusting  for  skin  reaction  to  repeated  sun  exposure,  the  relative 
risks  for  Ranch  Hand  enlisted  groundcrew  with  a  basal  cell  carcinoma  for  other  sites  were 
also  nonsignificant  (Table  7-1 1  (c6]  and  [d6]:  p=0.I75  and  p=0.498)  unicrcach  assumption. 

Model  2:  Ranch  Hands  -  Log2  (Current  Dioxin)  and  Time 

Under  both  assumptions,  the  unadjusted  and  the  adjusted  analys<';5  of  the  frequency  of 
Ranch  Hand  officers  with  a  basal  cell  carcinoma  on  the  ear,  face,  head,  and  neck  versus  Ranch 
Hand  officers  without  basal  cell  carcinoma  exhibited  nonsignificant  interactions  between 
current  dioxin  and  time  since  tour  (Table  7-1 1  (el-hlj:  p>0.75  for  each  interaction). 

Although  nonsignificant,  the  relative  risks  for  the  individual  time  stratum  were  less  than  1 
under  the  minimal  assumption  and  greater  than  1  under  the  maximal  assumption. 

Under  the  minimal  assumption,  neither  the  unadjusted  nor  the  adjusted  analysis  of  the 
frequency  of  Ranch  Hand  officers  with  a  basal  cell  carcinoma  for  other  sites  versus  Ranch 
Hand  officers  without  basal  cell  carcinoma  was  performed  because  only  one  Ranch  Hand 
officer  had  the  neoplasm  of  interest.  Under  the  maximai  assumption,  the  unjidjustcd  and  the 
adjusted  analyses  contained  nonsignificant  current  dio.xin-by-time  interactions  (Table  7-11 
[f2]  and  [h2];  p=0.623  and  p=0.542,  respectively)  and  nonsignificant  relative  risks  loss  than 
I  within  each  time  stratum. 
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Under  both  assumptions,  the  unadjusted  and  the  adjusted  analyses  of  the  frequency  of 
Ranch  Hand  enlisted  flyers  with  a  basal  cell  canrinoma  on  the  ear,  face,  head,  and  neck  versus 
Ranch  Hand  enlisted  flyers  without  basal  cell  carcinoma  were  limited  to  the  later  tour  stratum 
(18.6  years  or  less)  because  of  the  sparse  number  of  Ranch  Hands  with  the  neoplasm  of 
interest  who  served  in  Viemam  in  the  earlier  time  period.  Under  each  assumption  and  for 
each  analysis,  the  relative  risks  were  nonsignificant  (Table  7-11  [e3-h3]:  p>0.35  for  each 
analysis).  The  unadjusted  and  adjusted  relative  risks  were  greater  than  1  under  the  minimal 
assunoption  and  less  than  1  under  the  maximal  assumption. 

Under  the  minimal  assumption,  the  unadjusted  analysis  of  the  nequency  of  Ranch  Hand 
enlisted  flyers  with  a  basal  cell  carcinoma  for  other  sites  versus  Ranch  Hand  enlisted  flyers 
without  a  basal  cell  carcinoma  contained  a  significant  irteraction  between  current  dioxin  and 
time  (Table  7-U  (e4]:  pssO.Oll).  Ranch  Hand  enlisted  flyers  with  the  later  tours  (18.6  years 
or  less)  displayed  a  nonsignificant  relative  risk  greater  than  1  (pM}.944)  and  a  significant 
relative  risk  greater  than  1  was  found  for  Ranch  Hands  within  the  other  time  stratum  (Est 
RR=29.35,  p=0.037).  The  relative  frequencies  of  Ranch  Hand  enlisted  flyers  for  the  earlier 
tour  strarum  were  0.0, 0.0,  and  23.1  percent  for  low,  medium,  and  high  current  dioxin.  Under 
the  maximal  assumption,  the  current  dioxin-by-time  interaction  of  the  unadjusted  analysis 
was  also  significant  (Table  T-Il  Tdl:  p^lOlTI  with  a  nonsignificant  relative  risk  greater 
than  i  for  Ranch  Hands  with  later  tours  (p=0.4-57)  and  a  significant  relative  risk  greater  man 
1  for  Ranch  Hands  with  earlier  tours  (Est  RR=29.37,  p=0.037).  The  corresponding  relative 
frequencies  of  Ranch  Hand  enlisted  flyers  within  the  earlier  tour  stratum  were  0.0,  0.0,  and 
16.7  percent  After  adjusting  for  skin  reaction  after  repeated  sun  exposure,  significant 
interactions  between  current  dioxin  and  time  (Table  7-11  [g4]  and  th4]:  p*O.017  and 
p=0.027)  and  marginally  significant  relative  risks  greater  than  1  for  the  enlisted  flyers  with 
earlier  toun  (minimal,  Adj.  RR=37.64,  p=0.055;  maximal,  Adj.  RRai37.64,  p«=0.056)  were 
found  in  the  adjusted  analyses.  Ranch  Hands  with  later  tours  displayed  nonsignificant 
relative  risks.  In  the  unadjusted  and  adjusted  analyses,  the  significant  or  marginally 
significant  associations  found  for  Ranch  Hands  with  early  tours  were  based  on  three  Ranch 
Hands  in  the  high  current  dioxin  category. 


Under  the  minimal  assumption,  the  unadjusted  analysis  of  the  frequency  of  Ranch  Hand 
enlisted  groundcrew  with  a  basal  cell  carcinoma  on  the  car,  face,  head,  and  neck  versus  Ranch 
Hand  enlisted  groundcrew  without  a  basal  cell  carcinoma  contained  a  nonsignificant 
interaction  between  current  dioxin  and  time  (Table  7-11  [e5]:  p=0.901).  However,  for  time 
of  18.6  years  or  less,  the  relative  risk  was  marginally  significant  (Est.  IIR=0.30,  ps^.051)  but 
less  than  1;  for  time  over  18.6  years  the  relative  risk  was  significant  (Esl  RR=0.33,  p=0.047) 
but  also  less  than  1.  Relative  frequencies  of  Ranch  Hand  enlisted  groundcrew  within  the  low, 
medl’ini,  and  high  cunent  dioxin  categories  were  4.5, 7.2,  and  0.0  pereent  for  the  later  tour 
stratum  and  14.3,  3.4,  and  1.6  percent  for  the  earlier  tour  stratum.  Under  the  maximal 
assumption,  the  unadjusted  analysis  also  contained  a  nonsignificant  interaction  oetween 
current  dioxin  and  time  (Tabic  7-11  [f5]:  p=0.581).  Within  the  later  tour  stratum,  the 
relative  risk  was  marginally  significant  but  less  than  1  (Est.  RR=0.53,  p=0.086)  with 
associated  relative  frequencies  of  Ranch  Hand  enlisted  groundcrew  being  5.3,  7.5,  and  0.0 
percent  for  low,  medium,  and  high  cunent  dioxin.  Under  both  assumptions,  the  adjusted 
analyses  displayed  nonsignificant  interactions  (Table  7-11  [g5]  and  [h5]:  p=0.714  and 
p=0,385).  For  both  assumptions,  however,  the  later  time  snarum  contained  marginally 
significant  relative  risks  that  were  less  than  1  (minimal,  Adj.  RR=0.31,  p=0.069;  maximal, 

Adj.  RR=0.51,  p=0.092). 
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Under  each  assumption,  the  unadjusted  and  adjusted  analyses  of  the  fixquency  of  Ranch 
Hand  enlisted  groundcrew  with  a  basal  cell  carcinoma  for  other  sites  versis  Ranch  Hand 
enlisted  groundcrew  without  a  basal  cell  carcinoma  contained  nonsignificant  interactions 
between  current  dioxin  and  time  (Table  7-11  [e6-h6]:  p>0.85  for  each  interaction). 

Model  3:  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category 

The  frequencies  of  study  participants  with  a  basal  cell  carcinoma  on  the  ear,  face,  head, 
and  neck  versus  the  fixquencies  of  study  participants  without  a  basal  cell  carcinoma  were 
compared  for  Ranch  Hand  officers  in  the  unknown,  low,  and  high  current  dioxin  categories  and 
Comparison  officers  in  the  background  category.  The  sample  sizes  and  frequencies  for  Ranch 
Hands  in  the  low  and  high  categories  were  small.  The  unadjusted  analysis  contained  a 
nonsignificant  overall  contrast  (Table  7-11  (ilj:  p=0.912).  The  corresponding  adjusted 
analysis  also  resulted  in  a  nonsignificant  over^  contrast  (Table  7-11  {jlj;  p=0.865).  All 
Ranch  Hand  versus  Comparison  contrasts  that  were  performed  were  also  nonsignificant. 

Study  participants  with  a  basal  cell  carcinoma  for  other  sites  versus  study  participants 
without  a  basal  cell  carcinoma  were  compared  for  Ranch  Hand  officers  in  the  unknown,  low, 
and  high  current  dioxin  categories  and  Comparison  officers  in  the  background  category.  The 
unadjusted  onaiysis  contained  a  nonsignificant  overall  contrast  .Tabie  T-II  [i2]:  p=<lj9S'>. 
Individual  Ranch  Hand  versus  Comparison  contrasts  were  nonsignificant  The  adjusted: 
analysis  also  exhibited  a  nonsignificant  overall  conuast  (Table  7- 11  Ij2]:  p=0.356);  however, 
after  adjusting  for  sldn  reaction  after  repeated  sun  exposure,  the  low  versus  background 
contrast  became  marginally  significant  (Est  RR=2.89,  95%  C.I.;  [0.85,9.81],  p=0.087). 

The  ftequcncies  of  snidy  participants  with  a  basal  cell  carcinoma  on  the  ear,  face,  head, 
and  neck  venus  the  frequencies  of  study  participants  without  a  basal  cell  carcinoma  were 
compared  for  Ranch  Hand  enlisted  flyers  in  the  unknown,  low,  and  high  current  dioxin 
categories  and  Comparison  enlisted  flyers  in  the  background  category.  The  unadjusted  and 
adjusted  analyses  contained  nonsignificant  overall  contrasts  (Table  7-11  [i3]  and  [j3]: 
p=0.530  and  p=0.481,  respectively).  None  of  the  Ranch  Hand  versus  Comparison  contrasts 
was  significant. 

Study  participants  with  a  basal  cell  carcinoma  for  other  sites  versus  study  participaniS 
without  a  basal  cell  carcinoma  were  compared  for  Ranch  Hand  enlisted  flyers  in  the  unJmown, 
low,  and  high  current  dioxin  categories  and  Comparison  enlisted  flyers  in  the  background 
category.  The  unadjusted  analysis  contained  a  significant  overall  contrast  (Table  7-11  [i4]; 
p=0.003).  The  relative  frequencies  for  the  background,  unknown,  low,  and  high  current  dioxin 
categories  were  0.9,  0.0,  2.0,  and  12.5  percent  The  high  versus  background  contrast  was 
significant  (Est  RR=15.29,  95%  Cl.;  [1.62,144.2],  p=0.020).  The  unknown  versus 
background  and  the  low  versus  background  contrasts  were  nonsignificant  (p=0.999  for  both 
contrasts).  The  adjusted  analysis  also  displayed  a  significant  overall  contrast  (Table  7-11 
[j4]:  p=0.028)  with  the  high  versus  background  contrast  being  significant  (Adj.  RR=15.44, 
95%  C.I.;  [1.59,  147.1],  p=0.017).  The  low  versus  background  contrast  was  nonsignificant 
(p=0.511). 


The  frequencies  of  study  panicipants  witii  a  basal  cell  carcinoma  on  the  ear,  face,  head, 
and  neck  versus  the  frequencies  of  study  participants  witiiout  a  basal  ceil  carcinoma  were 
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compared  for  Ranch  Hand  enlisted  groundciew  in  the  unknown,  low,  and  high  current  dioxin 
categories  and  for  Comparison  enlisted  groundcrew  in  the  background  category.  The 
unadjusted  analysis  contained  a  marginally  significant  overall  contrast  (Table  7-11  [i5]: 
p=0.052).  The  relative  frequencies  for  the  background,  unknown,  low,  and  high  current  dioxin 
categories  were  3.S,  4.8,  7.7,  and  0.7  percent.  The  high  versus  background  contrast  was  also 
marginally  significant  but  the  relative  risk  was  less  than  1  (Esl  RR=0.18,  95%  Cl.: 
(0.(^,1.36],  p=0.095).  The  unknown  versus  background  and  the  low  versus  background 
contrasts  were  nonsignificant  (p=0.703  and  p=0.131,  respectively).  After  adjustment  for  age, 
ethnic  background,  the  two  skin  reaction  covariates,  average  lifetime  residential  latitude,  and 
hair  color,  the  overall  contrast  became  significant  (Table  7-11  |j5]:  p=0.048);  however,  each 
of  the  individual  contrasts  of  interest  was  nonsignifreant  (p>0.10  for  each  contrast). 

Study  participants  with  a  basal  cell  carcinoma  for  other  sites  versus  study  participants 
without  a  ba^  cell  carcinoma  were  compared  for  Ranch  Hand  enlisted  groundcrew  in  the 
unknown,  low,  and  high  current  dioxin  categories  and  for  Comparison  enlisted  groundcrew  in 
the  background  category.  The  unadjusted  analysis  contained  a  marginally  significant  overall 
contrast  (Table  7-11  [i6]:  p=0.091).  The  relative  frequencies  for  the  background,  unknown, 
low,  and  high  current  dioxin  categories  were  1,8, 0.0, 4,5.  and  0.7  percent.  None  of  the 
individual  contrasts  of  interest  was  significant  (p>0.25  for  ail  contrasts).  The  adjusted 
analysis  also  contained  a  marginally  significant  overall  contrast  (Tabie  7-11  [jo]:  p=>).081) 
accompanied  by  nonsignificant  individual  contrasts. 

Sun  Exposure-Related  Malignant  Skin  Neoplasms  on  Specified  Sites  by  Occupation 

Similar  to  tiie  analyses  of  basal  cell  carcinoma  by  occupation,  the  logistic  regression 
model  was  expanded  to  contain  occupation  and  a  dioxin-by-occupation  interaction  for  the 
adjusted  analyses  of  sun  exposure-related  malignant  skin  neoplasms  by  occupation.  As 
stated  earlier,  the  additional  terms  were  placed  in  the  model  to  increase  the  sample  size  used 
to  generate  parameter  estimates  and  to  evaluate  covariates.  Because  only  one  model  was 
used  for  determining  parameter  estimates  for  each  occupation,  the  same  covariates  and  their 
assoch.ed  p-valucs  were  reponed  for  each  occupation. 

Model  I:  Ranch  Hands  -  Log2  (Initial  Dioxin) 

With  respect  to  initial  dioxin  under  the  minimal  and  the  maximal  assumptions,  the 
unadjusted  and  the  adjusted  analyses  of  the  frequency  of  Ranch  Hand  officers  with  a  sun 
exposure-related  malignant  skin  neoplasm  on  the  ear,  face,  head,  and  neck  versus  Ranch 
Hand  officers  without  a  sun  exposure-related  malignant  skin  neoplasm  produced 
nonsignificant  relative  risks  (Table  7-12  (al-dlj:  p>0.35  for  all  analyses). 

Under  both  assumptions,  the  unadjusted  and  the  adjusted  analyses  of  the  frequency  of 
Ranch  Hand  officers  with  a  sun  exposure-related  malignant  skin  neoplasm  on  other  sites 
versus  Ranch  Hand  officers  without  a  sun  exposine-related  malignant  skin  neoplasm 
produced  nonsignificant  relative  risks  that  were  less  than  1  (Table  7-12  (a2-d2]:  p^.70  for 
all  analyses). 

Under  the  minimal  and  the  maximal  assumptions,  the  unadjusted  and  the  adjusted 
analyses  of  the  frequency  of  Ranch  Hand  enlisted  flyers  with  a  sun  exposure-related 
malipant  skin  neoplasm  on  the  ear,  facci  head,  and  neck  versus  Ranch  Hand  enlisted  flyen 


TABLE  7-12. 


Analysis  of  Sun  Exposure-Related  Malignant  Skin  Neoplasm  by  Occupation 
(Officer — Ear,  Face,  Head,  and  Neck  versus  None) 


Ranch  Hands  •  Log2  (Initial  Dioxin)  •  Unadjusted 


Initial 

Percent 

Est  Relative 

Assumption 

Dioxin 

n 

Yes 

Risk  (95%  CJ.)a  p- Value 

al)  Minimal 

Low 

59 

102 

0.83  (0.18,3.80)  0.804 

(n=103) 

Medium 

44 

6.8 

High 

0 

— 

bl)  Maximal 

Low 

113 

6.2 

1.40  (0.69,2.83)  0.355 

(n=235) 

Medium 

120 

9.2 

High 

0.0 

Ranch  Hands 

•  Log2  (Initial  Dioxin)  -  Adjusted 

Adj.  Relative 

Covariate 

Assumption 

Risk  (95%  C.I.)a 

p-Value  Remarks 

cl)  Minimal 

0.82  (0.16,4.26) 

0.813  AGE  (p*0.030) 

(n=100) 

ETHBACK  (p=0.082) 
SUN2HR  (p<0.001) 

dl)  Maximal 

1.20  (0.56,2.57) 

0.631  AGE  (p=0.019) 

(n=230) 

- 

ETHBACK  (p=0.075) 
SUN2HR  (p<0.001) 
LAT  (p=0.085) 

HAIR  (p=0.063) 

*ReUuve  risk  for  *  twofold  increase  in  dioxin. 

Note:  Minimal-Low:  32-93  ppt;  Medium:  >93-292  ppc  High:  >292  ppt 

Maximal-Low:  23-.56.9  ppq  Medium:  >36.9-218  ppt;  High:  >218  ppL 
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TABLE  7<12.  (Continued) 


Analysis  of  Sun  Exposure-Related  Malignant  Skin  Neoplasm  by  Occupation 
(Officer — Other  Sites  versus  None) 


Randi  Hands  •  Log2  (Initial  Dioxin)  •  Unadjusted 


As.sumption 

Initial 

Dioxin 

n 

Percent 

Yes 

Est,  Relative 
Risk  (95%  C.I.)a 

p-Value 

a2)  Minimal 

Low 

55 

3.6 

0.61  (0.04,8.63) 

0.700 

(n=97) 

Medium 

42 

14 

High 

0 

b2)  Maximal 

Low 

111 

4.5 

0.90  (0.32.2.49) 

0.S33 

(n=226) 

Medium 

113 

3.5 

High 

2 

0.0 

Ranch  Hands  •  Log2  (Initial  Dioxin)  •  Adjusted 

Adj.  Relative  Covariate 


Assumption _ Risk  (95%  CJ.)^ _ p-Value _ Remarks 


1 

c2)  Minimal 

0.65  (0.05,9.10) 

0.746 

SUNRPT  (p<0.001) 

’  (n»97) 

d2)  Maximal 

0.89  (0.32,2.52) 

0.830 

SUNRPT  (p=0.002) 

.  (n=226) 

*ReIalive  risk  for  *  rwofold  increase  in  dioxin. 

Note:  Minimal-Low:  32-93  ppc  Medium:  >93-292  ppt;  High;  >292  ppt. 

Maximal-Low:  23-36.9  ppq  Medium:  >36.9-218  ppc  High:  >218  ppt 


TABLE  7-12.  (Continued) 


Analysis  of  Sun  Exposure-Related  Malignant  Skin  Neoplasm  by  Occupation 
(Enlisted  Flyer — Ear,  Face,  Head,  and  Neck  versus  None) 


Ranch  Hands  -  Log2  (Initial  Dioxin)  •  Unadjusted 


Assumption 

Initial 

Dioxin 

n 

Percent 

Yes 

Esl  Relative 
Risk  (95%  C.I.)a 

p-Value 

a3)  Minimal 

Low 

20 

15.0 

0J4  (0.18,1.63) 

0J33 

(n=98) 

Medium 

59 

3.4 

High 

19 

5.3 

b3)  Maximal 

Low 

20 

10.0 

0.62  (0.30,1.25) 

0.157 

(n=122) 

Medium 

71 

7.0 

High 

31 

3.2 

Ranch  Hands 

•  Log2  (Initial  Dioxin) 

•  Adjusted 

Assumption 

Adj.  Relative 

Risk  (95%  C.I.)a 

p-Value 

Covariate 

Remarks 

c3)  Minimal 
(n*94) 

0.61  (0.21.1.77) 

0.364 

AGE  (p=0.030) 
ETHBACK  (p=0.082) 
SUN2HR  (p<0.001) 

d3)  Maximal 
(n=116) 

0.54  (0.26,1.13) 

0.101 

AGE  (p=0.019) 
ETHBACK  (p=0.075) 
SUN2HR  (p<0.001) 
LAT  (p=0.085) 

HAIR  (p=0.063) 

•Relative  riak  for  t  twofold  Lncreise  in  dioxin. 

Note:  Minimal-  Low;  32-93  ppt;  Medium:  >93-292  ppc  High:  >292  ppc 

Maximal-  Low;  23-36.9  ppt;  Medium:  >36.9-218  ppt;  High;  >218  ppt. 
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TABLE  7-12.  (Continued) 


Analysis  of  Sun  Exposure>ReIated  Malignant  Skin  Neoplasm  by  Occupation 
(Enlisted  Flyer — Other  Sites  versus  None) 


Ranch  Hands  •  Log2  (Initial  Dioxin)  -  Unadjusted 


Assumption 

Initial 

Dioxin 

n 

Percent 

Yes 

Esl  Relative 
Risk  (95%  CI.)a 

p-Value 

a4)  Minimal 

Low 

18 

5.6 

in  (0.97^.30) 

0.052 

(n=98) 

Medium 

58 

1.7 

High 

22 

I8J 

b4)  Maximal 

Low 

18 

0.0 

2.47  (1.13,5.42) 

0.015 

(n=120) 

Medium 

68 

2.9 

High 

34 

11.3 

Ranch  Hands  •  Log2  (Initial  Dioxin)  •  Adjusted 

Adj.  Relative  Covariate 


Assumption _ Risk  (95%  C.L)^ _ p-Value _ Remarks 


c4)  Minimal 

1.89  (0.83,4.30) 

0.128 

SUNRPT  (p<0.001) 

(n*98) 

d4)  Maximal 

2,14  (1.00,4.54) 

0.049 

SUNRPT  (p=0.002) 

(n=120) 

^Relative  risk  for  a  twofold  increase  in  dioain. 

Note;  Minimal"  Low:  32-93  ppt;  Medium:  >93-292  ppc  High:  >292  ppi. 

Maximal—  Low;  23-36.9  ppC  Medium:  >36.9-218  ppt;  High;  >218  ppt 


TABLE  7-12.  (Continued) 


Analysis  of  Sun  Exposure-Related  Malignant  Skin  Neoplasm  by  Occupation 
(Enlisted  Groundcrew — Ear,  Face,  Head,  and  Neck  versus  None) 


Ranch  Hands  •  Log2  (Initial  Dioxin)  -  Unadjusted 


Initial 

Percent 

Esl  Relative 

Assumption 

Dioxin 

n 

Yes 

Risk  (95%  C.I.)a  p- Value 

a5)  Minimal 

Low 

34 

5.9 

0.54  (0.30,0.97)  0.022 

(n=272) 

Medium 

134 

6.0 

High 

104 

1.9 

b5)  Maximal 

Low 

43 

2.3 

0.73  (0.48,1.12)  0.133 

(n=325) 

Medium 

142 

6.3 

High 

140 

2.1  • 

Ranch  Hands 

•  Log2  (Initial  Dioxin)  -  Adjusted 

Adj.  Relative 

Covariate 

Assumption 

Risk  (95%  C.I.)a 

p-Value  Remarks 

c5)  Minimal 

0.56  (0.30,1.03) 

0.063  AGE  (p*0.030) 

(ns»266) 

ETHBACK  (p»0.082) 
SUN2HR  (p<0.001) 

d5)  M.iximal 

0.77  (0.49,1.22) 

0.265  AGE  (p=0.019) 

(n=319) 

ETHBACK  (p=0.075) 
SUN2HR  (p<0.001) 
LAT  (p=0.085) 

HAIR  (p=0.063) 

*ReI*tiv«  risk  for  a  rwofold  increase  in  dioxin. 

Note:  Minimal-  Low:  32-93  ppt;  Medium:  >93-292  ppq  High:  >292  ppt 

Maximal-  Low;  23-36.9  ppt;  Medium:  >36.9-218  ppt;  High;  >218  ppt 


TABLE  7.12.  (Continued) 


Analysis  of  Sun  Exposure.ReIated  Malignant  Skin  Neoplasm  by  Occupation 
(Enlisted  Groundcrew — Other  Sites  versus  None) 


Ranch  Hands  > 

Log2  (Initial  Dioxin)  • 

'  Unadjusted 

Initial 

Percent 

Est.  Relative 

Assumption 

Dioxin 

n 

Yes 

Risk  (95%  C.I.)a 

p-Value 

a6)  Minimal 

Low 

34 

5.9 

0J7  (027,1.18) 

0.098 

(n=267) 

Medium 

130 

3.1 

High 

103 

1.0 

56)  Maximal 

Low 

42 

0.0 

0.84  (0.49,1.44) 

0.507 

(n=319) 

Medium 

138 

3.6 

High 

139 

1.4 

Ranch  Hands 

.  Log2  (Initial  Dioxin) 

.  Adjusted 

Adj.  Relative  Covariate 

Assumption _ Risk  (95%  C.L)^ _ p.Value _ Remarks 


c6)  Minimal 

0.56  (0.28,1.13) 

0.104 

SUNRPT  (p<0.001) 

(n=267) 

d6)  Maximal 

0.83  (0.49,1.41) 

0.485 

SUNRPT  (p=0.002) 

(n=319) 

*ReIaiiv«  risk  for  a  twofold  increase  bi  dioxin. 

Note:  Minimal-  Low;  52-93  ppq  Medium:  >93-292  ppe  High:  >292  ppc 

Maximal-  Low;  25-36.9  ppt;  Medium:  >36.9-218  jrpt;  High:  >218  ppt. 


TABLE  7-12.  (Continued) 


Analysis  of  Sun  Exposure-Related  Malignant  Skin  Neoplasm  by  Occupation 
(Officer — Ear,  Face,  Head,  and  Neck  versus  None) 


Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  - 

Unadjusted 

Percent  Yes/(n) 
_ Cunent  Dioxin 

Time 

Est  Relative 

Assumption 

(Yrs.) 

Low 

Medium 

High 

Risk  (95%  CJ.)a  p-Value 

el)  Minimal 

0.698b 

(n=103) 

<18.6 

9.4 

0.0 

035  (0.00,16.43)  0.5 14C 

(32) 

(14) 

(0) 

>18.6 

12.9 

7.7 

— 

0.61  (0.07,5.56)  0.662C 

(31) 

(26) 

(0) 

fl)  Maximal 

0.886b 

(n=235) 

^18.6 

4J 

8.8 

0.0 

1.45  (0.45,4.69)  0.538^ 

(66) 

(57) 

(1) 

>18.6 

6.5 

10.9 

0.0 

1.29  (0.45,3.67)  0.633^ 

(46) 

(64) 

(1) 

Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time 

•  Adjusted 

Time 

Adj.  Relative 

Covariate 

Assumption 

(Yrs.) 

Risk  (95%  C.I.)a 

p-Value 

Remarks 

gl)  Minimal 

0.660b 

AGE  (p=0.044) 

(n=l(X)) 

<18.6 

0.15 

(0.00,22.45) 

0.454C 

ETHBACK  (p=0.053) 

>18.6 

0.48 

(0.04,5.50) 

0.553c 

SUN2HR  (p<0.001) 

hi)  Maximal 

0.580b 

AGE  (p=0.010) 

(n=230) 

<18.6 

1.55 

(0.40,6.01) 

0.522C 

ETHBACK  (p=0.057) 

>18.6 

0.93 

(0.283.12) 

0.907C 

SUN2HR  (p=0.009) 
SUNRPT  (p=0.099) 

LAT  (p=0.087) 

HAIR  (p=0.115) 

*ReUtive  risk  for  i  twofold  increase  in  dioxin. 

^est  of  significance  for  homogeneity  of  relative  risks  (current  dioxin  continuous,  time  categorized). 
'Test  of  significance  for  relative  risk  equal  u)  1  (current  dioxin  continuous,  time  categorized). 

Note:  .Minimal-Low:  >10-14.65  ppc  .Medium:  >14.65-45.75  ppt;  High:  >45.75  ppL 

Maximal-Low:  >5-9.01  ppt;  .Medium:  >9.01-33J  ppq  High:  >33.3  ppL 
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TABLE  7-12.  (Continued) 


Analysis  of  Sun  Exposure-Related  Malignant  Skin  Neoplasm  by  Occupation 
(Ofiicer — Other  Sites  versus  None) 


Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  -  Unadjusted 


Percent  Yes/(n) 

^CmsntDiQxiiL 


Assumption 

Time 

(Yrs.) 

Low 

Medium 

High 

Est  Relative 

Risk  (95%  C.I.)a 

p- Value 

e2)  Minimal 

(n=97) 

<18.6 

3.3 

0.0 

— 

— 

— 

(30) 

(14) 

(0) 

>18.6 

4.0 

4.0 

— 

0.58  (0.01,25.05) 

0.777c 

'231 

C25) 

(0) 

f2)  Maximal 

0.8610 

(n=226) 

<18.6 

4.5 

1.9 

0.0 

0.56  (0.08,4.12) 

0.568C 

(66) 

(53) 

(1) 

>18.6 

6.5 

3.4 

0.0 

0.70  (0.15,3.31) 

0.65 1C 

(46) 

.  (59) 

(1) 

Ranch  Hands  -  Log2  (Current  Dioxin)  and  Time  •  Adjusted 


Assumption 

Time 

(Yrs.) 

Adj.  Relative 

Risk  (95%  C.I.)a 

p-Valuc 

Covariate 

Remarks 

g2)  Minimal 

(n=97) 

^18.6 

— 

*• 

>18.6 

— 

— 

h2)  Maximal 

0.811b 

SUNRPT  (p=0.002) 

(n=226) 

^18.6 

0.52  (0.07,3.87) 

0.527c 

>18.6 

0.71  (0.15,3.49) 

0.677c 

•Relsuive  rijk  for  a  twofold  increase  in  dioain. 

^’Test  of  significance  for  homogeneity  of  relative  risks  (current  dioxin  continuous,  time  categorized). 

®Te5t  of  significance  for  relative  risk  equal  to  1  (current  dioxin  continuous,  time  categorized). 

— :  Relative  risk/confidence  intervai/p-vaiue  not  given  due  to  the  spars.'s  number  of  abnormaiitiest  adjusted  analysis 
not  performed  due  to  the  sparse  number  of  abnormalities. 

Note;  Minimal-Low:  >10-14.65  ppi;  Medium;  >14.63^5.75  ppt;  High:  >45.73  ppt, 

Haiimai-Low;  >5-9.01  ppt;  .Medium;  >9.0I-33J  ppt;  High;  >33.3  ppt 


TABLE  7-12.  (Continued) 


Analysis  of  Sun  Exposure-Related  Malignant  Skin  Neoplasm  by  Occupation 
(Enlisted  Flyer— Ear,  Face,  Head,  and  Neck  versus  None) 


Assumption 


c3)  Minimal 


Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Unadjusted 
Percent  Yes/(n) 


i3)  Maximal 


Tune 

(Yrs.>_ 

Low 

Medium 

High 

£sl  Relative 

Risk  (95%  C.I.)a 

p-Value 

<18.6 

12.5 

8.8 

20.0 

0.98  (0.332.89) 

0.972C 

(8) 

(34) 

(5) 

>18.6 

12.5 

0.0 

0.0 

— 

— 

(81 

(33) 

(10) 

<18.6 

14.3 

11.4 

7.1 

0.86  (0.41,1.82) 

0.696C 

(14) 

(35) 

(14) 

>18.6 

0.0 

2.7 

0.0 

— 

(7) 

(37) 

(15) 

Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Adjusted 


g3)  Minimal 
(n=94) 

h3)  Maximal 


Time 

(Yrs.) 

Adj.  Relative 

Risk  (95%  C.I.)a 

p-Val  le 

Covariatc 

Remarks 

<18.6 

>18.6 

1.19  (0.39,3.63) 

0.764C 

AGE  (p=0.044) 
ETHBACK  (p=0.053) 
SUN2HR  (p<0.001) 

£18.6 

>18.6 

0.62  (0.24,1.59) 

0.3 18C 

AGE  (p=0.010) 
ETHBACK  (p=0.057) 
SUN2HR  (p=0.009) 

SUNRPT  (p=0.099) 
LAT  (p=0.087) 
HAIR  (p=0.115) 


•Relativs  risk  for  i  twofold  increase  in  dioxin. 

'Test  of  significance  for  relative  risk  equal  to  1  (current  dioxin  continuous,  time  categorized). 

Relative  risk/confidence  interval/p-value  not  given  due  to  the  sparse  number  of  abnormalities. 
Note:  Minimal-Low:  >!0-14.63  ppt;  Medium;  >14,63-43.73  ppt;  High:  >43.73  ppt. 

Maximal-Low:  >3-9.01  ppt;  Medium:  >9.01-33J  ppt;  High:  >33J  ppt. 
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TABLE  7-12.  (Continued) 

AnaJysis  of  Sun  Exposure-Related  Malignant  Skin  Neoplasm  by  Occupation 
(Enlisted  Flyer — Other  Sites  versus  None) 


Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Unadjusted 


Percent  Yes/(n) 

-Current  PiQ2un- 


Assumption 

Time 

CYrs.) 

Low 

Medium 

High 

Est.  Relative 

Risk  (95%  C.I.)a 

p- 

c4)  Minimal 
Cn=98) 

<18.6 

>18.6 

12.5 

(8) 

0.0 

(7) 

3.1 

(32) 

0.0 

(33) 

20.0 

(5) 

23.1 

(13) 

1.04  (0.26.4.18) 

29.36(1.22,705.1) 

0.010b 

0.955c 

0.037c 

f4)  Maximal 
(n=120) 

£18.6 

>18.6 

0.0 

(12) 

0.0 

(7) 

6.1 

(33) 

0.0 
•  (36) 

7.1 

(14) 

16.7 

(18) 

1.48  (0.52,4.22) 

29.37  (122,709.9) 

0.017b 

0.459c 

0.038C 

Ranch  Hands  -  Log2  (Current  Dioxin)  and  Time  -  Adjusted 


Assumption 

Tune 

(Yrs.) 

Adj.  Relative 

Risk  (95%  C.I.)a 

p-Value 

Covariate 

Remarlre 

g4)  Minimal 
(n=98) 

<18.6 

>18.6 

I.I8  (0.34,4.12) 

37.63  (0.92,  1,545.8) 

0.017b 

0.794c 

0.056C 

SUNRPT  (p<0.001) 

h4)  Maximal 
(n=120) 

£18.6 

>18.6 

1.59  (0.60,4.22) 

37.63  (0.92,  1,546.2) 

0.026b 

0.349c 

0.056C 

SUNRPT  (p=0.002) 

risk  for  i  twofold  increase  in  dioxin. 

risks  (current  dioxin  continuous,  time  c.«gorixed). 

^  ^  wfltiflwus.  time  cstegorired) 

Note.  Muumi-  Uw:  >10-14.65  ppt;  Medium:  >14.65.45.75  ppt;  High;  M5°75  rot 

Maiinui-  Low:  >5-9.01  ppt;  Medium:  >9.01-33.3  pjn;  High:  >33.3  ppt 
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TABLE  7-12,  (Continued) 


Analysis  of  Sun  Exposure-Related  Malignant  Skin  Neoplasm  by  Occupation 
(Enlisted  Groundcrew — Ear,  Face,  Head,  and  Neck  versus  None) 


Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Unadjusted 


Percent  Yes/(n) 
Current  Dioxin 


Assumption 

Time 

(Yrs.) 

Low 

Medium 

High 

Est  Relative 

Risk  (95%  C.L)a 

p- Value 

e5)  Minimal 

0.430b 

(n=272) 

<18.6 

4J 

7.2 

0.0 

0.30  (0.09,1.01) 

0.05 1C 

(22) 

(69) 

(47) 

>18.6 

14.3 

3.4 

3.3 

0.53  (0.24.1.16) 

0.1 12C 

(14) 

(59) 

(61) 

i'5)  Maximal 

0.3140 

(n=325) 

<18.6 

5.3 

7.5 

0.0 

0.53  (026,1.09) 

0.086C 

(19) 

o 

00 

(64) 

>18.6 

04) 

6.6 

2.5 

0.84  (0.49,1.43) 

0.523C 

(22) 

(61) 

(79) 

Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Adjusted 

Time  Adj.  Relative  Covariate 

Assumption  (Yrs.)  Risk  (95%  C.I.)^ _ p-Value _ Remarks 


g5)  Minimal 

0.336^ 

AGE  (p=0.044) 

(n=266) 

£18.6 

0.32  (0.09,1.08) 

0.066C 

rrHBACK  (p=0.053) 

>18.6 

0.63  (0.29,1.37) 

0242C 

SUN2P1R  (p<0.001) 

h5)  Maximal 

0.22  lb 

AGE  (p=0.010) 

(n=319) 

<18.6 

0.54  (0.25,1.18) 

0.123c 

ETHBACK  (p=0.057) 

>18.6 

0.97  (0.55,1.70) 

0.913c 

SUN2HR  ('p=0.009) 
SUNRPT  (p*0.099) 
LAT  (p=0.087) 

HAIR  (p=0.115) 

*Relauve  riik  for  t  twofold  incresse  in  dioxin. 

^’Tejt  of  significance  for  homogeneity  of  relative  risks  (current  dioxin  continuous,  time  categorized). 
'Test  of  signiTicance  for  relative  risk  equal  to  1  (current  dioxin  cominuous,  time  categorized). 

Note:  Minimal-  Low:  >10-14.65  pot;  Medium:  >14.65-45.75  ppt;  High:  >45.75  ppt 

Maximal-  Low:  >5-9.01  ppt;  Medium:  >9.01-33.3  ppt;  High;  >33.3  ppc 
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TABLE  7-12.  (Continued) 

Analysis  of  Sun  Exposure*ReIated  Malignant  Skin  Neoplasm  by  Occupation 
(Enlisted  Groundcrew — Other  Sites  versus  None) 


Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  -  Unadjusted 

Percent  Yes/(n) 

_ Current  Dioxin 

lune  £st  Relative 


Assumption 

(Yrs.) 

Low 

Medium 

High 

Risk  (95%  C.L)a 

p- Value 

e6)  Minimal 

0.986b 

(n=267) 

<18.6 

4.5 

4.5 

2.1 

0.61  (0.24,1.58) 

0.313C 

(22) 

(67) 

(48) 

>18.6 

0.0 

3.4 

0.0 

0.61  (0.17,2.19) 

0.444c 

(12) 

(59) 

(59) 

f6)  Maximal 

0.983b 

(n=319) 

il8.6 

0.0 

5.1 

IJ 

0.90  (0.44,1.82) 

0.759c 

(18) 

(78) 

(65) 

>18.6 

0,0 

3.4 

0.0 

0.91  (0.37,2.22) 

0.830C 

• 

(22) 

(59) 

(77) 

Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Adjusted 

Time  Adj.  Relative  Covariate 

Assumption  (Yrs.)  Risk  (95%  C.l.)^ _ p- Value _ Remarks 


g6)  Minimal 

0.967b 

SUNRPT  (p<0.001) 

(n=267) 

<18.6 

0.61  (0.23,1.58) 

0.305c 

>18.6 

0.63  (0.18,2.15) 

0.458C 

h6)  Maximal 

0.866b 

SUNRPT  (p=0.002) 

(n=319) 

:Sl8.6 

0.85  (0.42,1.74) 

0.666P 

>18.6 

0.94  (0.39,2.26) 

0.893C 

^Relative  risic  for  i  twofold  increaM  in  dioain. 

^eat  of  significance  for  homogeneity  of  relative  risks  (current  dioxin  continuous,  time  categorized), 
^est  of  significance  for  .elative  risk  equal  to  1  (current  dioxin  continuous,  time  categorized). 

Note:  Minimal-  Low;  >10-14.65  ppt;  Medium:  >14.65-45.75  ppq  High:  >45.75  ppc 

Maximal-  Low;  >5-9.01  ppu  Medium:  >9.01 -33 J  ppt;  High:  >333  ppt. 
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TABLE  7-12.  (Continued) 


Analysis  of  Sun  Exposure-Related  Malignant  Skin  Neoplasm  by  Occupation 
(Officer — Ear,  Face,  Head,  and  Neck  versus  None) 

(Verified) 


11)  Ranch  Hands  and  Comparisoas  by  Current  Dioxin  Category  •  Unadjusted 


Current 

Dioxin 

Category 

n 

Percent 

Yes 

Contrast 

EsL  Relative 

Risk  (95%  CX) 

p-Value 

Background 

274 

6.6 

All  Categories 

0.723 

Unknown 

202 

8.9 

Unknown  vs.  Background 

1.39  (0.702.75) 

0.434 

Low 

37 

5.4 

Low  vs.  Background 

0.81  (0.182.67) 

0.999 

High 

2 

0.0 

High  vs.  Background 

•• 

0.999 

Total 

515 

jl)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  -  Adjusted 


Current 

Dioxin 

Category 

n 

Contrast 

Adj.  Relative 
Risk  (95%  C.I.) 

p-Value 

Covariate. 

Remarks 

Background 

267 

AH  Categories 

0.686 

AGE  (p=0.019) 
ETHBACK  (p*0.020) 

Unknown 

199 

Unknown  vs.  Background 

1.32  (0.642.74) 

0.449 

SUN2HR  (p=0.016) 

Low 

36 

Low  vs.  Background 

0.71  (0.152.45) 

0.671 

SUNRPT  (p=0.049) 

High 

Total 

2 

504 

High  vs.  Background 

LAT  (p*0.020) 

HAIR  (p=0.035) 

— :  ReUlive  risk/confidwce  inteTv»I/'(Vv*lue  noc  given  due  to  the  5p«n«  number  of  (bnormtlitier. 
Note:  Background  (Comparisonj):  Current  Dioxin  ilO  pyL 

Unknown  (Ranch  Hands):  Cunent  Dioxin  £I0  ppt. 

Low  (Ranch  Hands):  13  ppt  <  Current  Dioxin  s33J  ppc 
High  (Ranch  Hands):  Current  Dioxin  >33J  ppc 


TABLE  7-12.  (Continued) 


Analysis  of  Sun  Exposure^Reiated  Malignant  Skin  Neoplasm  by  Occupation 
(Officer — Other  Sites  versus  None) 

(Verified) 


i2)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  •  Unadjusted 


Current 

Dioxin 

Category 

n 

Percent 

Yes 

Contrast 

EsL  Relative 

Risk  (95%  C.I.) 

p-Value 

Background 

261 

1.9 

AH  Categories 

0J55 

Unknown 

192 

4.2 

Unknown  vs.  Background 

2.23  (0.72.6.93) 

0.258 

Low 

36 

2.8 

Low  vs.  Background 

1.46  (0.17,12.89) 

0.999 

High 

n 

0.0 

High  vs.  Background 

-- 

0.999 

Total 

491 

j2)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  -  Adjusted 


Current 

Dioxin 

Category 

n 

Contrast 

AdJ.  Relative 

Risk  (95%  C.I.) 

p-Value 

Covariate 

Remarks 

Background 

260 

All  Categories 

0,508 

SUNRPT  (p=0.010) 

Unknown 

192 

Unknown  Vs.  Background 

2J4  (0.75,7.31) 

0.144 

Low 

36 

Low  vs.  Background 

1.51  (0.17,13.40) 

0.709 

High 

2 

High  vs.  Background 

— 

— 

TouJ 

490 

— :  ReUuve  ruk/confldence  interval/p-value  not  given  due  to  the  sparse  number  of  abnormalities. 
Note:  Background  (Comparisons):  Current  Dioxin  ilO  ppt. 

Unknown  (Ranch  Hands):  Current  Dioxin  slO  ppc 
Low  (Ranch  Hands):  15  ppt  <  Current  Dioxin  s33  J  ppt 
High  (ranch  Hands):  Current  Dioxin  >33 J  ppt 


7-147 


TABLE  7-12.  (Continued) 


Analysis  of  Sun  Exposure-Related  Malignant  Skin  Neoplasm  by  Occupation 
(Enlisted  Flyer — Ear,  Face,  Head,  and  Neck  versus  None) 

(Verified) 


i3)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category 

•  Unadjusted 

Current 

Dioxin 

Percent 

EsL  Relative 

n 

Yes 

Contrast 

Risk  (95%  C.L) 

p-Value 

Baclcground 

114 

7.0 

All  Categories 

0.77S 

Unknown 

39 

7.7 

Unknown  vs.  Background  1.10  (0.28,4.42) 

0.999 

Low 

50 

4.0 

Low  vs.  Background  0.55  (0.1 1.2.72) 

0.728 

High 

29 

3.4 

High  vs.  Background  0.47  (0.06 J  .99) 

0.S42 

Total 

232 

j3) 

Ranch  Hands  and 

Comparisons  by  Current  Dioxin  Category  -  Adjusted 

Current 

Dioxin 

Adj.  Relative 

Covariate 

Category 

n 

Contrast 

Risk  (95%  C.I.)  p- Value 

Remarks 

Background 

109 

All  Categories 

0.668 

AGE  (p«0.019) 

ETHBACK  (p-0.020) 

Unknown 

36 

Unknown  vs.  Background 

1.81  (0.41,8.10)  0.434 

SUN2HR  (p=0.016) 

Low 

49 

Low  vs.  Background 

0.73  (0.14J.97)  0.735 

SUNRPT  (p=0.049) 

High 

28 

High  vs.  Background 

0.45  (0.05,4.12)  0.476 

LAT  (p»0.020) 

HAIR  (p*0.035) 

Total 

222 

Now:  Background  (Comparisons):  Cunene  Dioxin  ^10  ppt 

Unknown  (Ranch  Hands):  Cunent  Dioxin  ilO  ppc 
Low  (Ranch  Hands):  13  ppi  <  Current  Dioxin  s33J  ppC 
High  (Ranch  Hands):  Current  Dioxin  >33J  ppt. 


TABLE  7-12.  (Continued) 


Analysis  of  Sun  Exposure-Related  Malignant  Skin  Neoplasm  by  Occupation 
(Enlisted  Flyer — Other  Sites  versus  None) 

(Verified) 


i4)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  -  Unadjusted 


Current 

Dioxin 

Category 

n 

Percent 

Yes 

Contrast 

EsL  Relative 

Risk  (95%  CJ.) 

p-Value 

Background 

108 

1.9 

All  Categories 

0.010 

Unknown 

36 

0.0 

Unknown  vs.  Background 

0.999 

Low 

49 

2.0 

Low  vs.  Background 

1.10  (0.10.12.47) 

0.999 

High 

32 

12.5 

High  vs.  Background 

7.57  (1.31.43.46) 

0.049 

Total 

223 

j4)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  •  Adjusted 


Current 

Dioxin 

Category 

n 

Contrast 

Adj.  Reladve 

Risk  (95%  C.I.) 

p-Value 

Covariate 

Remarks 

Background 

108 

All  Categories 

0.055 

SUNRPT  (p*0.010) 

Unknown 

36 

Unknown  vs.  Background 

•  • 

Low 

49 

Low  vs.  Background 

1.20  (0.10.13.75) 

0.882 

High 

32 

High  vs.  Background 

7.29  (1.23,42.71) 

0.028 

Total 

225 

— :  Relative  risic/confidence  mterval/p-value  not  given  due  to  the  spane  number  of  abnormalities. 
Note:  Background  (Comparisoru):  Cunent  Dioxin  ilO  ppt. 

Unknown  (Ranch  Hands):  Current  Dioxin  ^10  ppt. 

Low  (Ranch  Hands):  13  ppt  <  Current  Dioxin  ppt 
High  (Ra/Kh  Hands):  Current  Dioxui  .'33J  ppt 
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TABLE  7-12.  (Continued) 


Analysis  of  Sun  Exposure-Related  Malignant  Skin  Neoplasm  by  Occupation 
(Enlisted  Groundcrew — Ear,  Face,  Head,  and  Neck  versus  None) 

(Verifled) 


i5)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Cat^ory  •  Unadjusted 


Current 

Dioxin 

Category 

n 

Percent 

Yes 

Contrast 

EsL  Relative 

Risk  (95%  CX) 

p-Value 

Background 

338 

3.8 

Al!  Categories 

0.114 

Unknown 

84 

4.8 

Unknown  vs.  Background 

1.25  (0.40.3.94) 

0.896 

Low 

91 

7.7 

Low  vs.  Background 

2.08  (0.8U.39) 

0.214 

High 

143 

1.4 

High  vs.  Background 

0.36  (0.08.1.60) 

0.256 

Total 

556 

J5)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  -  Adjusted 


Current 

Dioxin 

Category 

n 

Contrast 

Adj.  Relative 
Risk  (95%  CJ.) 

p-Value 

Covanate 

Remarks 

Background 

329 

All  Categories 

0.149 

AGE  (p»K}.019) 
ETHBACK  (p*0.020) 

Unknown 

81 

Unknown  vs.  Background 

1.17  (0.36X.85) 

0.792 

SUN2HR  (p=0.016) 

Low 

89 

I-ow  vs.  Background 

2.17  (0.82X.78) 

0.119 

SUNRPT  (p=0.049) 

High 

Total 

140 

639 

High  vs.  Background 

0.39  (0.09,1.80) 

0.230 

LAT  (p=0.020) 

HAIR  (p=O.035) 

Note:  Background  (Comparisons):  Cuaent  Dioxin  slO  ppt 

Unknown  (Ranch  Hands):  Cunent  Dioxin  ilO  ppc 
Low  (Ranch  Hands):  13  ppt  <  Current  Dioxin  s33  J  ppc 
High  (Ranch  Hands):  Cunent  Dioxin  >33J  ppc 
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TABLE  7-12.  (Continued) 


Analysis  of  Sun  Exposure-Related  Malignant  Skin  Neoplasm  by  Occupation 
(Enlisted  Groundcrew — Other  Sites  versus  None) 

(VeriHed) 


16)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  -  Unadjusted 


Current 

Dioxin 

Category 

n 

Percent 

Yes 

Contrast 

EsL  Relative 

Risk  (95*  CJ.) 

p- Value 

Background 

331 

1.8 

All  Categories 

0.091 

Unknown 

80 

0.0 

Unknown  vs.  Background 

•  • 

0.540 

Low 

38 

4.5 

Low  vs.  Background 

2.58  i'0.71.9.37) 

0.274 

High 

142 

0.7 

High  vs.  Background 

0.38  (0.05.3.23) 

0.654 

Total 

641 

j6)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  -  Adjusted 


Current 

Dioxin 

Category 

n 

Contrast 

Adj.  Relative 
Risk  (95*  C.I.) 

p-Value 

Covariate 

Remarks 

Background 

331 

All  Categories 

0.082 

SUNRPT  (psO.OlO) 

Unknown 

Low 

High 

80 

88 

142 

Unknown  vs.  Background 
Low  vs.  Background 

High  vs.  Background 

2.47  (0.67,9.08) 
0.37  (0.043.12) 

0.171 

0.360 

Total 

641 

Relative  risk/ewifidence  interval/p-value  not  given  due  to  the  ^ane  number  of  abnormalities. 
Note:  Background  (Comparisons):  Current  Dioxin  ^10  ppe 

Unknown  (Ranch  Hands):  Current  Dioxin  ^10  ppt. 

Low  (Ranch  Hands):  15  ppt  <  Current  Dioxin  i33J  ppc 
High  (Ranch  Hands):  Current  Dioxin  >33J  ppt. 
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without  a  sun  exposure-related  malignant  skin  neoplasm  produced  nonsignificant  relative 
risks  that  were  less  than  1  (Table  7-12  [a3-d3]:  p>0.10  for  all  analyses). 

Under  the  minimal  assumption,  the  unadjusted  analysis  of  the  frequency  of  Ranch  Hand 
enlisted  flyers  with  a  sun  exposure-related  malignant  sldn  neoplasm  on  other  sites  versus 
Ranch  Hand  enlisted  flyers  without  a  sun  exposure-related  malignant  sldn  neoplasm  yielded 
a  marginally  significant  relative  risk  greater  Aan  2  (Table  7-12  (a4]:  Est  RR=2.27, 
p=0.052).  For  this  analysis,  the  relative  frequencies  of  Ranch  Hand  enlisted  flyers  for  low, 
medium,  and  high  initial  dioxin  were  5.6,  1.7,  and  18.2  percent  After  adjusting  for  skin 
reaction  to  repeated  sun  exposure,  the  relative  risk  remained  greater  than  1  but  became 
nonsignificant  (Table  7-12  (c4]:  p=0.128).  Under  the  maximal  assumption,  the  unadjusted 
relative  risk  for  Ranch  Hand  enlisted  flyers  was  significant  with  a  relative  risk  greater  than  2 
(Table  7-12  [b4]:  Est  RR=2.47,  p=0.015)  and  associated  relative  ficquencies  of  0.0,  2.9,  and 
11.8  percent  for  low,  medium,  and  high  initial  dioxin.  Under  the  maxirnal  assumption,  the 
adjusted  relative  risk  remained  significant  and  greater  than  2  (Table  7-12  [d4]:  Adj. 

RR=2.14,  p=0.049)  after  covariate  adjustment. 

Under  the  minimal  assumption,  the  unadjusted  analysis  of  the  frequency  of  Ranch  Hand 
enlisted  grounacrew  -vith  a  sun  exposure-retatea  malignant  sxin  neoplasm  on  :.he  ear.  race, 
head,  and  neck  versus  Ranch  Hand  enlisted  groundcre'v  'vimout  a  sun  exposure -related 
malignant  skin  neoplasm  produced  a  relative  risk  that  was  significant  but  less  than  1  (Table 
7-12  [a5]:  Esl  RR=0.54,  p=0.022).  For  this  analysis,  the  relative  frequencies  of  Ranch 
Hand  enlisted  groundcrew  for  low,  medium,  and  high  initial  dioxin  were  5.9,  6.0,  and  1.9 
percent  Under  the  maximal  assumption,  the  unadjusted  analysis  produced  a  nonsignificant 
relative  risk  that  also  was  less  than  1  (Table  7-12  [b5]:  p=0.133).  After  adjusting  for  age, 
ethnic  background,  and  skin  reaction  after  at  least  2  houur  of  sun  exposure,  &e  relative  risk 
under  the  minimal  assumption  became  marginally  significant  (Table  7-12  [c5]:  Adj.  RR=0.56, 
p=0.063)  but  it  was  still  less  than  1.  Under  the  maximal  assumption,  the  adjusted  relative 
risk  remained  nonsignificant  (Table  7-12  [d5]:  p=0.265). 

Under  the  minimal  assumption,  the  unadjusted  analysis  of  the  frequency  of  Ranch  Hand 
enlisted  groundcrew  with  a  sun  exposure-related  malignant  skin  neoplasm  for  other  sites 
versus  Ranch  Hand  enlisted  groundcrew  without  a  sun  exposure-related  malignant  skin 
neoplasm  was  marginally  significant  with  a  relative  risk  less  than  1  (Table  7-12  [a6]:  Est. 
RR=0.57,  p=0.098)  with  relative  frequencies  for  Ranch  Hand  enlisted  groundcrew  of  5.9,  3.1, 
and  1.0  for  low,  medium,  and  high  initial  dioxin.  Under  the  maximal  assumption,  the 
unadjusted  relative  risk  was  nonsignificant  (Table  7-!2  [b6]:  p=0.507).  Under  both 
assumptions,  after  adjusting  for  skin  reaction  to  repeated  sun  exposure,  the  adjusted  relative 
risks  for  Ranch  Hand  enlisted  groundcrew  were  nonsignificant  (Table  7-12  [c6]  and  [d6]: 
p=0.104  and  p=0.485). 

Model  2:  Ranch  Hands  -  Log2  (Current  Dioxin)  and  Time 

Under  both  assumptions,  the  unadjusted  and  the  adjusted  analyses  of  the  frequency  of 
Ranch  Hand  officers  with  a  sun  exposure-related  malignant  skin  neoplasm  on  the  ear,  face, 
head,  and  neck  versus  Ranch  Hand  officers  without  a  sun  exposure-related  malignant  skin 
neoplasm  exhibited  nonsignificant  interactions  between  current  dioxin  and  time  si.ice  tour 
(Table  7-12  [el-hl]:  p>0.55  for  each  interaction). 
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Under  the  minimal  assumption,  the  unadjusted  analysis  of  the  frequency  of  Ranch  Hand 
officers  with  a  sun  exposure-related  malignant  skin  neoplasm  for  other  sites  versus  Ranch 
Hand  officers  without  a  sun  exposure-related  malignant  skin  neoplasm  displayed  a 
nonsignificant  risk  for  time  over  18.6  years  (Table  7-12  [e2]:  p=0.777).  The  interaction  and 
other  time  stratum  were  not  evaluated  for  significance  due  to  ^e  sparse  number  of  Ranch 
Hands  with  the  neoplasms  of  interest  in  the  later  time  stranim.  Also,  an  adjusted  analysis 
was  not  performed  under  the  minimal  assumption  due  to  sparse  data.  Under  the  maximal 
assumpdon,  the  unadjusted  and  the  adjusted  analyses  contained  nonsignificant  current 
dioxin-by-time  interactions  (Table  7-12  [f2]  and  (h2]:  p=0.861  and  p=0.8ll,  respectively). 

Under  both  assumptions,  the  unadjusted  and  the  adjusted  analyses  of  the  frequency  of 
Ranch  Hand  enlisted  flyers  with  a  sun  exposure-related  malignant  skin  neoplasm  on  the  ear, 
face,  head,  and  neck  versus  Ranch  Hand  enlisted  flyers  without  a  sun  exposure-related 
malignant  skin  neoplasm  were  limited  to  the  later  time  since  tour  stramm  (18.6  years  or  less) 
because  of  the  sparse  number  of  Ranch  Hands  with  the  neoplasm  of  interest  in  the  other  time 
stratum.  Under  each  assumption  and  for  each  analysis,  the  relative  risks  were  nonsignificant 
(Table  7-12  [e3-h3]:  p>0.30  for  each  analysis). 

Under  the  minimai  assumpdon.  die  unadjusted  analysis  of  ±e  rrequencr/  of  Ranch  Hand 
enlisted  flyers  with  a  sun  e,xposure- related  malignant  sldn  neoplasm  on  other  sites  versus 
Ranch  Hand  enlisted  flyers  without  a  sun  exposure-related  malignant  skin  neoplasm 
contained  a  significant  interaction  between  current  dioxin  and  time  (Table  7-12  [e4]: 
p=0.010).  Ranch  Hand  enlisted  flyers  with  the  later  tours  (18.6  years  or  less)  displayed  a 
nonsignificant  relative  risk  greater  thar  1  (p=0.955)  and  a  significant  relative  risk  greater 
than  1  for  the  other  time  stratum  (Esl  RR=29.36,  p=0.037).  The  relative  frequencies  of 
Ranch  Hand  enlisted  flyers  for  the  earlier  time  stratum  were  0.0,  0.0,  and  23.1  percent  for  the 
low,  medium,  and  high  current  dioxin  categories. 


Under  the  maximal  assumption,  the  current  dioxin-by-time  interaction  of  the  unadjusted 
analysis  was  also  significant  (Table  7-12  [f4]:  p=0.017)  with  a  nonsignificant  relative  risk 
greater  than  I  for  Ranch  Hands  with  later  tours  (p=0.459)  and  a  significant  relative  risk 
greater  than  1  for  Ranch  Hands  with  earlier  tours  (Esl  RR=29.37,  p=0.038).  The 
corresponding  relative  frequencies  of  Ranch  Hand  enlisted  flyers  within  the  earlier  time 
stratum  were  0.0,  0.0,  and  16.7  percent  Significant  interactions  between  current  dioxin  and 
time  (Table  7-12  (g4]  and  [h4]:  p=0.017  and  p=0.026),  and  marginally  significant  relative 
risks  (Adj.  RR=37.63  and  p=0.056  for  minimai  and  maximal  analyses)  for  the  enlisted  flyers 
with  earlier  tours  also  were  found  in  the  adjusted  analyses.  Ranch  Hands  with  later  tours 
exhibited  nonsignificant  relative  risks  (minimal  assumption,  p=0.794;  maximal  assumption, 
p=0.349). 

Under  the  minimal  assumption,  the  unadjusted  analysis  of  the  frequency  of  Ranch  Hand 
enlisted  groundcrew  with  a  sun  exposure-related  malignant  skin  neoplasm  on  the  car,  face, 
head,  and  neck  versus  Ranch  Hand  enlisted  groundcrew  without  a  sun  exposure-related 
malignant  skin  neoplasm  contained  a  nonsignificant  interaction  between  current  dioxin  and 
time  (Table  7-12  [c5]:  p=0.430).  However,  for  time  18.6  years  or  less,  the  relative  risk  was 
marginally  significant  (Est.  RR=0.30,  p=0.05I)  but  less  than  1.  The  corresponding  relative 
frequencies  of  Ranch  Hand  enlisted  groundcrew  within  that  time  stratum  were  4.5,  7.2,  and 
0.0  percent 
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Under  the  nmimal  assumption,  the  unadjusted  analysis  also  ccotained  a  nonsignL^cant 
interaction  between  current  dioxin  and  time  (Table  7-12  [f5]:  p=0J14).  Within  the  later  time 
stratum,  the  relative  risk  was  marginally  significant  but  less  than  1  (Est  RR=0.53,  p=0.086) 
with  reladve  frequencies  of  Ranch  Hand  enlisted  groundcrew  for  that  time  stratum  being  5.3, 
7.5,  and  0.0  percent.  Under  both  assumptions,  the  adjusted  analyses  displayed  nonsignificant 
interactions  ^able  7-12  [g5]  and  [h5]:  p=0.336  and  p=0.221).  Under  die  minimal 
assumption,  however,  the  later  time  stratum  contained  a  marginally  significant  relative  risk 
that  was  less  than  1  (Adj.  RR=0.32,  p=0.066). 

Under  each  assumption,  the  unadjusted  and  the  adjusted  analyses  of  the  frequency  of 
Ranch  Hand  enlisted  groundcrew  with  a  sun  exposure-related  malignant  skin  neoplasm  on 
other  sites  versus  Ranch  Hand  enlisted  groundcrew  without  a  sun  eaposure-related 
malignant  skin  neoplasm  contained  nonsignificant  interactions  between  current  dioxin  and 
time  iTable  7-12  [e6]:  p>0.85  for  each  interaction).  The  stratum-specific  analyses  were 
nonsignificant. 

Model  3:  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category 

The  frequencies  of  study  participants  with  a  sun  e.xposure-relatcd  maligriant  skin 
neopiasm  on  fie  ear,  face.  heaa.  and  neex  versus  fie  .Tcquencics  of  study  oarticipants 
'vithout  a  sun  exposure -.'■eiated  malignant  skin  neopiasm  were  compared  for  Ranch  Hand 
officers  in  the  unknown,  low,  and  high  current  dioxin  categories  and  for  Comparison  officers  in 
the  background  category.  The  unadjusted  and  the  adjusted  analyses  contained  nonsignificant 
overall  contrasts  (Table  7-12  [il]  and  [jl];  p=0.723  and  p=0.686,  reflectively).  Ranch  Hand 
versus  Comparison  contrasts  were  nonsignificant. 


The  frequencies  of  study  participants  with  a  sun  exposure-related  malignant  skin 
neoplasm  on  other  sites  versus  the  frequencies  of  study  participants  without  a  sun  exposure- 
related  malignant  skin  neoplasm  were  compared  for  Ranch  Hand  officers  in  the  unknown,  low, 
and  high  current  dioxin  categories  and  for  Comparison  officers  in  the  background  category. 

The  unadjusted  and  the  adjusted  analyses  displayed  nonsignificant  overall  contrasts  (Table 
7-12  [i2]  and  [j2]:  p=0.555  and  p=0.508,  respectively).  Ranch  Hand  versus  Comparison 
contrasts  were  nonsignificant. 

The  frequencies  of  study  participants  with  a  sun  exposure-related  malignant  skin 
neoplasm  on  the  ear,  face,  head,  and  neck  versus  the  frequencies  of  study  participants 
without  a  sun  exposure-related  malignant  skin  neoplasm  were  compared  for  Ranch  Hand 
enlisted  flyers  in  the  unknown,  low,  and  high  current  dioxin  categories  and  for  Comparison 
enlisted  flyers  in  the  background  category.  The  unadjusted  and  the  adjusted  analyses 
exhibited  nonsignificant  overall  contrasts  (Table  7-12  [i3]  and  |j3]:  p=0.779  and  p=0.668, 
respectively).  Ranch  Hand  versus  Comparison  contrasts  were  nonsignificant. 

The  frequencies  of  study  participants  with  a  sun  exposure-related  malignant  skin 
neoplasm  on  other  sites  versus  the  frequencies  of  study  participants  without  a  sun  exposure- 
related  malignant  skin  neoplasm  were  compared  for  Ranch  Hand  enlisted  flyers  in  the 
unkno’wn,  low,  and  high  current  dioxin  categories  and  for  Comparison  enlisted  flyers  in  the 
background  category.  The  unadjusted  analysis  displayed  a  significant  overall  contrast  (Table 
7-12  [i4];  p=K).010).  The  relative  frequencies  of  enlisted  flyers  with  a  sun  exposure-related 
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malignant  skin  neoplasm  on  other  sites  for  the  background,  unknown,  Ic  s',  and  high  current 
dioxin  categories  were  1.9,  0.0,  2.0,  and  12.5  percent  The  high  versus  background  contrast 
was  significant  (Est  RR=7.57,  95%  C.I.;  [1.31,43.46],  p=0.049).  The  unknown  versus 
background  and  the  low  versus  background  contrasts  were  nonsignificant  (ps^.999  for  both 
contrasts).  After  adjusting  for  skin  reaction  after  repeated  sun  exposure,  the  overall  contrast 
was  found  to  be  marginally  significant  (Table  7-2  [j4]:  p=0.055)  with  the  high  versus 
background  contrast  being  significant  (Adj.  RR=7.29, 95%  CL:  [1.23,42.71],  p=0.028)  and 
the  low  versus  background  contrast  being  nonsignificant  (p=0.882). 

The  frequencies  of  study  participants  with  a  sun  exposure-related  malignant  skin 
neoplasm  on  the  ear,  face,  head,  and  neck  versus  the  frequencies  of  study  participants 
without  a  sun  exposure-related  malignant  skin  neoplasm  were  compared  for  Ranch  Hand 
enlisted  groundcrew  in  the  unknown,  low,  and  high  current  dioxin  categories  and  for 
Comparison  enlisted  groundcrew  in  the  background  category.  The  unadjusted  and  the 
adjusted  analyses  exhibited  nonsignificant  overall  contrasts  (Table  7-12  [iS]  and  [jS]: 
p=0.114  and  p=0.149,  respectively).  The  Ranch  Hand  versus  Comparison  contrasts  were 
nonsignificant. 


The  trequencies  of  smay  participants  with  a  sun  exposure-reiated  maiignant  skin 
neoplasm  on  other  sites  versus  the  frequencies  of  study  participants  without  a  sun  exposure - 
related  malignant  skin  neoplasm  were  compared  for  Ranch  Hand  enlisted  groundcrew  in  the 
unknown,  low,  and  high  current  dioxin  categories  and  for  Comparison  enlisted  groundcrew  in 
the  background  category.  The  unadjusted  analysis  displayed  a  marginally  significant  overall 
contrast  (Table  7-12  [i6]:  pM).091).  The  relative  frequencies  of  participants  within  the 
background,  unknown,  low,  and  hi^  current  dioxin  categories  were  1.8, 0.0, 4.5,  and  0.7 
percent  None  of  the  Ranch  Hand  versus  Comparison  contrasts  was  significant  (p>0.25  for 
each  contrast).  The  adjusted  analysis  also  contained  a  marginally  significant  overall  contrast 
(Table  7-12  [j6]:  p=0.082)  with  nonsignificant  Ranch  Hand  versus  Comparison  contrasts  for 
low  versus  background  (p=0.171)  and  high  versus  background  (p=0.360). 

Multiple  Basal  Cell  Cardnoma 

For  the  analyses  focusing  on  multiple  basal  cell  carcinomas,  mutually  exclusive 
categories  were  constructed  consisting  of  participants  with  only  one  basal  cell  carcinoma,  two 
or  more  basal  cell  carcinomas,  and  no  basal  cell  carcinomas.  Logistic  regression  models  were 
then  used  to  estimate  and  evaluate  relative  risks  based  only  on  the  participants  with  one 
basal  cell  carcinoma  versus  no  basal  cell  carcinomas  and  on  those  participants  with  two  or 
more  basal  cell  carcinomas  venus  none. 

Model  1:  Ranch  Hands  -  Log2  (Initial  Dioxin) 

In  the  unadjusted  and  the  adjusted  analyses  of  the  frequency  of  Ranch  Hands  with  one 
or  no  basal  cell  carcinomas,  the  relative  risks  were  found  to  be  nonsignificant  and  less  than  1 
using  models  with  initial  dioxin  (Table  7-13  [al-dl];  p>0.20  for  each  analysis). 

In  the  unadjusted  analysis  of  the  frequency  of  Ranch  Hands  with  multiple  basal  cell 
carcinomas  versus  no  basal  cell  carcinomas,  the  relative  risk  was  significant  but  less  than  1 
(Table  7-13  [a2]:  Est  RR=0.49,  p=0.026)  under  the  minimal  assumption.  The  relative 
frequencies  of  Ranch  Hands  with  multiple  basal  cell  carcinoma  within  the  low,  medium,  and 
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TABLE  7-13. 


Analysis  of  Basal  Cell  Carcinoma 
(One  versus  None) 


Ranch  Hands  •  Log2  (Initial  Dioxin)  •  Unadjusted 


Initial 

Percent 

Est  Relative 

Assumption 

Dioxin 

n 

Yes 

Risk  (95%  CJ.)a  p- Value 

al)  Minimal 

Low 

113  • 

7.1 

0.82  (0J8.1.16)  0.244 

(n=478) 

Medium 

238 

5.5 

High 

127 

4.7 

bl)  Maximal 

Low 

178 

6.7 

0.89  (0.69,1.13)  0.314 

(n=689) 

Medium 

333 

6.0 

High 

173 

-1.5 

Ranch  Hands 

-  Log2  (Initial  Dioxin)  -  Adjusted 

Adj.  Relative 

Covariate 

Assumption 

Risk  (95%  C.I.)a 

p- Value  Remarks 

cl)  Minimal 

0.84  (0.59,1.20) 

0.321  ETHBACK  (p=0.107) 

(n«466) 

SUN2HR  (p=0.031) 
SUNRPT  (p=0.064) 

dl)  Maximal 

0.94  (0.73,1.21) 

0.629  AGE  (p=0.092) 

(n=673) 

ETHBACK  (p=0.067) 
SUN2HR  (p=0.091) 
SUNRPT  (p=0.084) 

*Reliiive  risk  for  a  nvofold  increue  in  dioain. 

Note:  Minimal-Low:  32-93  ppt;  Medium;  >93-292  ppq  High;  >292  ppt 

Maximal-Low;  23-36.9  ppq  Medium:  >36.9-218  ppt;  High:  >218  ppL 
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TABLE  7-13.  (Continued) 


Analysis  of  Basal  Cell  Carcinoma 
(Multiple  versus  None) 


Ranch  Hands  •  Log2  (Initial  Dioxin)  •  Unadjusted 


Assumption 

Initial 

Dioxin 

n 

Percent 

Yes 

Est.  Relative 
Risk  (95%  C.I.)a 

p-Valuc 

a2)  Minimal 

Low 

110 

4.5 

0.49  (0.24,1.01) 

0.026 

(n=462) 

Medium 

230 

2.2 

High 

122 

0.8 

fa2)  M'ximal 

Low 

169 

1.8 

0.74  (0.48,1.14) 

0.147 

(n=664) 

Medium 

324 

3.4 

ffigh 

171 

0.6 

Ranch  Hands 

•  Log2  (Initial  Dioxin)  -  Adjusted 

Adj.  Relative 

Covariate 

Assumption 

Risk  (95%  CJ.)a 

p- Value  Remarks 

c2)  Minimal 

0.59  (0.28,1.26) 

0.127 

AGE  (p=0.084) 

(n»462) 

HAIR  (p=0.062) 

d2)  Maximal 

0.80  (0.49,1,28) 

0.324 

AGE  (p=0.032) 

(n=664) 

SUNRPT  (p=0.117) 
HAIR  (p=0.070) 

‘Relative  luk  for  a  twofold  increase  in  dioxin. 

Note:  Minimal-Low;  52-93  ppq  Medium:  >93-292  ppt;  High;  >29?,  ppc 

Maximal-Low;  23-36.9  ppc  Medium:  >36.9-218  ppt;  High:  >218  ppt. 
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TABLE  7-13.  (Continued) 


Analysis  of  Basal  Cell  Carcinoma 
(One  versus  None) 


Assumprion 

Ranch  Hands  -  Log2  (Current  Dioxin)  and  Time  -  Unadjusted 

Percent  Yes/(n) 

Current  Dioxin _ 

Hme  Est.  Relative 

(Yrs.)  Low  Medium  High  Risk  (95%  CJ.)^ 

p-Value 

el)  Minimal 

0.926b 

(n=478) 

<18.6 

7.3 

6.0 

5.6 

0.77  (0.45,1.33) 

0.347c 

(64) 

(117) 

(54) 

>18.6 

7.8 

4.2 

4.1 

0.80  (0.48,1.33) 

0.388C 

(5i) 

(119) 

(73) 

fl)  Maximal 

0.874b 

(n=689) 

£18.6 

6.1 

8.0 

3.7 

0.90  (0.63,1.28) 

0.544c 

(99) 

(174) 

(81) 

>18,6 

6.4 

5.6 

3.1 

0.86  (0.60,1.24) 

0.419c 

(78) 

(160) 

(97) 

Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Adjusted 

Tune 

Adj.  Relative 

Covariate 

Assumption 

(Yrs.) 

Risk  (95%  C.I.)a 

p-Value  Remarks 

gl)  Minimal 

0.967b  ETHBACK  (p=0.111) 

(n=466) 

<18.6 

0.80 

(0.47,1.37) 

0.4 18C  SUN2HR  (p=0.033) 

>18.6 

0.82 

(0.49,1.35) 

0.428C  SUNRPT  (p=0.063) 

hi)  Maximal 

0.776b  AGE  (p=0.074) 

(n=673) 

il8.6 

0.99 

(0.68,1.43) 

0.949c  ETHBACK  (p=0.064) 

>18.6 

0.92 

(0.63,1.34) 

0.652C  SUN2HR  (p=0.098) 

SUNRPT  (p=0.081) 

*Reladve  risk  for  i  twofold  increare  in  dio.rin. 

'^est  of  lignificance  for  homogeneity  of  relative  riika  (current  dioain  continuous,  time  categorized). 
'T'est  of  significance  for  relative  risk  equal  to  1  (current  dioain  continuous,  time  categorized). 

Note;  Minimal --Low:  >10-14.65  ppt:  Medium;  >14,65-45.75  opt;  High:  >45.75  ppt. 
■Maaimal-Low:  >5-9.01  ppt;  Medium;  >9.01-33.3  ppu  High;  >33.3  ppt. 
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TABLE  7<13.  (Continued) 


Analysis  of  Basal  Ceil  Carcinoma 
(Multiple  versus  None) 


Assumption 

Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Unadjusted 

Percent  Yes/(n) 

Cunent  Dioxin 

Time  Est  Relative 

(Yrs.)  Low  Medium  High  Risk  (95%  CJ.)^ 

p-Value 

e2)  Minimal 

0.866b 

(n=462) 

<18.6 

1.7 

3.5 

0.0 

0.50  (0.16,1.60) 

0.247C 

(60) 

(114) 

(51) 

>18.6 

6.0 

1.7 

1.4 

0.44  (O.I6,l„24) 

0.121C 

(50) 

.'116) 

;71) 

f2)  Maximal 

0.73lb 

(n=664) 

:Sl8.6 

3.1 

3.0 

0.0 

0.69  (0.35,1.36) 

0.282C 

(96) 

(165) 

(78) 

>18.6 

0.0 

3.8 

1.1 

0.81  (0.45,1.45) 

0.471C 

(73) 

(157) 

(95) 

Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Adjusted 

Time 

Adj.  Relative 

Covariate 

Assumption 

(Yrs.) 

Risk  (95%  C.I.)a 

p-Value  Remarks 

g2)  Minimal 

0.91  lb  AGE  (p=0.100) 

(n=462) 

<18.6 

0.66 

(0.20;’.22) 

0.506C  HAIR  (p=0.062) 

>18.6 

0.6i 

(0.22,1,65) 

0.327C 

h2)  Maximal 

0.772b  age  (p=0.029) 

(n=664) 

^18.6 

0.79 

(0,37,1.68) 

0.546C  SUNRPT  (p=0. 1 17) 

>18.6 

0.92 

(0.49,1.73) 

0.788C  HAIR  (p=0.067) 

*Re!adve  risk  for  a  twofold  mcreaso  in  dioxin. 

^est  of  significance  for  homogeneity  of  relative  risks  (current  dioxin  continuous,  time  categorized). 
"Test  of  significance  for  relative  risk  equal  to  1  (cunent  dioxin  continuous,  time  categorized). 

Note:  Minimal-Low:  >10-14.65  ppt;  Medium:  >14,65-45.75  ppt;  High:  >45.75  ppt. 

Maximal-Low:  >5-9.01  ppt;  Medium:  >9.01-33J  ppq  High;  >33-3  ppt. 
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TABLE  7-13.  (ConUnued) 


Analysis  of  Basal  Cell  Carcinoma 
(One  versus  None) 
(Verified) 


il)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  •  Unadjusted 


Current 

Dioxin 

Category 

n 

Percent 

Yes 

Contrast 

EsL  Relative 

Risk  (95%  C.I.) 

p-Value 

Background 

732 

5.7 

AH  Categories 

0J24 

Unknown 

324 

6.5 

Unknown  vs.  Background 

1.14  (0.66,1.96) 

0.732 

Low 

179 

6.1 

Low  vs.  Background 

1.08  (0.54,3.13) 

0.950 

High 

178 

3.4 

High  vs.  Background 

0.57  (0.24,1.37) 

0.276 

Total 

1.413 

jl)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  -  Adjusted 


Current 


Dioxin 

Category 

n 

Contrast 

Adj.  Relative 
Ris-V  (95%  CJ.) 

p-Value 

Covariate 

Remarks 

Background 

712 

All  Categories 

0J15 

ETHBACK  (p=0.097) 

SUN2HR  (p-0.035) 

Unknown 

315 

Unknown  vs.  B«kground 

1.13  (0.64,1.98) 

0.672 

SUNRPT  (p«0.027) 

Low 

175 

Low  vs.  Background 

1.18  (0.59,2.36) 

0.646 

LAT  (p»0.120) 

High 

174 

High  vs.  Background 

0.60  (0.25,1.44) 

0.250 

XRAY  (p=0.042) 

Total 

U76 

Note;  Background  (Compaiuons):  Cunent  Dioxin  <10  ppL 
Unknown  (Ranch  Hands):  Current  Dioxin  ^10  ppc. 

Low  (Ranch  Hands):  13  ppt  <  Current  Dioxin  i33J  ppt 
High  (Ranch  Hands):  Current  Dioxin  >33J  ppc 


TABLE  7-13.  (Continued) 


Analysis  of  Basal  Cell  Carcinoma 
(Multiple  versus  None) 
(Verified) 


i2)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  •  Unadjusted 


Current 

Dioxin 

Category 

n 

Percent 

Yes 

Contrast 

EsL  Reladve 

Risk  (95%  CJ.) 

p-Value 

Background 

697 

1.0 

All  Categories 

0.053 

Unknown 

312 

2.9 

Unknown  vs.  Background 

2.93  (1.08.7.93) 

0.060 

Low 

173 

2.9 

Low  vs.  Background 

2.93  (0.92,9.36) 

0.139 

High 

173 

0.6 

High  vs.  Background 

0.57  (0.07.4.69) 

0.999 

Total  U55 


\1)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  -  Adjusted 


Current 

Dioxin 

Category 

n 

Contrast 

Adj.  Relative 
Risk  (95%  C.I.) 

p-Value 

Covariate 

Remarks 

Background 

691 

All  Categories 

0.078 

AGE  (p=0.012) 

SUN2HR  (p=0.048) 

Unknown 

311 

Unknown  vs.  Background 

2.95  (1.05.8.29) 

0.039 

SUNRPT  (p=0.038) 

Low 

173 

Low  vs.  Background 

3.59  (1.07.12.04) 

0.038 

LAT  (p=0.026) 

High 

173 

High  vs.  Background 

0.89  (0.11.7.56) 

0.915 

HAIR  (p<0.001) 

Total 

1348 

Note:  Background  (Comparisons);  Current  Dioxin  ^10  ppu 

Unknown  (Ranch  Hands):  Current  Dioxin  ^10  ppt, 

Ixjw  (Ranch  Hands):  15  ppi  <  Current  Dioxin  <i33  J  ppc 
High  (Ranch  Hands):  Current  Dioxin  >33J  ppc 
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high  initial  dioxin  categories  were  4.5,  2.2,  and  0.8  percent.  Under  the  maximal  assumption, 
the  unadjusted  relative  risk  was  nonsignificant  (Table  7-13  [b2]:  p=0.147).  After  adjusting 
for  age  and  hair  color  in  the  minimal  analysis,  the  adjusted  relative  risk  became  nonsignificant 
(Table  7-13  [c2]:  p=0.127).  In  the  maximal  analysis,  the  adjusted  relative  risk  remained 
nonsignificant  (Table  7-13  [d2]:  p=0.324). 

Model  2:  Ranch  Hands  -  Log2  (Current  Dioxin)  and  Time 

In  the  unadjusted  and  the  adjusted  analyses  of  the  frequency  of  Ranch  Hands  with  one 
or  no  basal  cell  carcinomas,  the  interactions  between  current  dioxin  and  time  since  tour  were 
nonsignificant  under  both  the  minimal  and  maximal  assumption  (Table  7-13  [cl-hl]:  p>0.75 
for  each  interaction).  Corresponding  unadjusted  and  adjusted  analyses  of  the  frequency  of 
Ranch  Hands  with  multiple  basal  ceil  carcinomas  versus  no  basal  cell  carcinomas  also  found 
nonsignificant  current  dioxin-by-time  interactions  (Table  7-13  [e2-h2]:  p>0.70  for  each 
interaction).  All  relative  risks  within  each  time  stratum  were  less  than  1  and  nonsignificant. 

Model  3:  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category 

In  the  unadjusted  and  the  adjusted  analyses  of  the  frequency  of  participants  with  one 
basal  cell  carcinoma  versus  no  basal  ceil  carcinomas,  the  overall  contrasts  of  Ranch  Hands  in 
the  unknown.  low,  and  hign  current  dioxin  categones  and  Comparisons  in  the  background 
current  dioxin  category  were  nonsignificant  (Tabic  7-13  [il]  and  [jl];  p=0.524  and  p=0.5I5, 
respectively).  All  Ranch  Hand  versus  Comparison  contrasts  were  nonsignificant. 

In  the  unadjusted  analysis  of  the  frequency  of  participants  with  multiple  basal  cell 
carcinomas  versus  no  basal  cell  carcinomas,  the  overall  contrast  was  marginally  significant 
(Table  7-13  [i2]:  p=0.053).  The  relative  frequencies  of  participants  with  multiple  basal  cell 
carcinomas  were  1.0,  2.9, 2.9,  and  0.6  percent  for  the  background,  unknown,  low,  and  high 
current  dioxin  categories.  The  unknown  versus  background  contrast  was  marginally 
significant  with  a  relative  risk  greater  than  1  (Est  RR=2.93,  95%  C.I.;  [1.08,7.93],  p=0.060). 
The  low  Venus  background  contrast  was  nonsignificant  (p=0.139)  as  was  the  high  versus 
background  contrast  (p=0.999).  After  adjusting  for  age,  average  lifetime  residential  latitude, 
hair  color,  and  the  two  skin  reaction  to  sun  exposure  covariates,  the  overall  contrast  remained 
marginally  significant  (Table  7-13  [j2]:  p=0.078).  The  unknown  venus  background  contrast 
became  significant  (Adj.  RR=2.95,  95%  C.I.;  [1.05,8.29],  p=0.039)  as  did  the  low  versus 
background  contrast  (Adj.  RR=3.59,  95%  C.I.:  [1.07,12.04],  p=0.038).  The  high  versus 
background  contrast  remained  nonsignificant  (p=0.915)  in  the  adjusted  analysis. 

All  Systemic  Neoplasms 

Model  I:  Ranch  Hands  -  Logg  (Initial  Dioxin) 

Under  the  minimal  assumption,  the  unadjusted  analysis  of  the  frequency  of  Ranch  Hands 
with  a  verified  systemic  neoplasm  (malignant  plus  benign)  exhibited  a  nonsignificant  relative 
risk  greater  than  1  with  respect  to  initial  dioxin  (Table  7-14  [a];  p=0.319).  Under  the 
maximal  assumption,  the  unadjusted  analysis  revealed  a  significant  relative  risk  greater  than 
1  (Table  7-14  [b]:  Est.  RR=1.28,  p=0.(X)9).  The  relative  frequencies  of  Ranch  Hands  with  a 
verified  systemic  neoplasm  under  the  maximal  assumption  were  2.2,  9.7,  and  10.2  percent  for 
the  low,  medium,  and  high  initial  dioxin  category.  Under  die  minimal  assumption,  the  relative 
risk  remained  nonsignificant  after  covariate  adjustment  (Table  7-14  [c];  p=0.109).  Under  the 
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TABLE  7-U 


Analysis  of  All  Systemic  Neoplasms 


Ranch  Hands  •  Log2  (Initial  Dioxin)  -  Unadjusted 

Inidal 

Percent 

£st  Relative 

Assumption 

Dioxin  n 

Yes 

Risk  (95%  C.I.)a  p-Value 

a)  Minimal 

Low  130 

7.7 

1.13  (0.89.1.42)  0.319 

(n=521) 

Medium  260  ' 

8.8 

High  131 

13.0 

b)  Maximal 

Low  185 

2.2 

1.28  (1.07,1.53)  0.009 

(n=742) 

Medium  371 

9.7 

High  186 

10.2 

Ranch  Hands  -  Log2  (Initial  Dioxin)  •  Adjusted 

Adj.  Relative 

Covariate 

Assumption 

Risk  (95%  C.I.)a 

p- Value  Remarks 

c)  Minimal 

1.22  (0.96,1.55) 

0.109  AGE  (p=0.005) 

(n*515) 

RACE  (p=0.147) 
CARCIN  (p*0.121) 

d)  Maximal 

1.32  (1.09,1.61) 

0.006  AGE  (p=0.002) 

(n=722) 

RACE  (p=0.118) 
CARCIN  (p=0.04I) 
DRKYR  (p=0.082) 

•Relative  risk  for  a  twofold  increase  in  dioxin. 

Note:  Minimal-Low:  52-93  ppq  Medium:  >93-292  ppi;  High:  >292  ppc 

Maximal-Low;  25-56.9  ppt;  Medium;  >56.9-218  ppi;  High:  >218  ppt. 
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TABLE  7-14.  (Continued) 
Analysis  of  All  Systemic  Neoplasms 


Ranch  Hands  -  Log2  (Current  Dioxin)  and  Time  -  Unadjusted 


Percent  Yes/(n) 


Time 


Assumption 

(Yrs.) 

Low 

Medium 

e)  Minimal 

(n=521) 

<18.6 

11.1 

(72) 

7.0 

(128) 

>18.6 

5.2 

f58) 

10.6 

(132) 

:*)  Maximal 

(n=742) 

<18.6 

2.8 

(106) 

8.4 

(191) 

>18.6 

6.3 

(79) 

8.4 

(179) 

High 

Est.  Relative 

Risk  (95%  C.I.)a 

p-Value 

0.445l> 

9.3 

(54) 

0.97  (0.64,1.47) 

0.868C 

!4.3 

(77) 

1.18  (0.88,1.58) 

0.277C 

0.8600 

7.2 

(83) 

1.26  (0.93,1.70) 

0.1 39c 

13J 

(104) 

1.22  (0.96,1.53) 

0.0980 

Ranch  Hands  ■  Log2  (Current  Dioxin)  and  Time  •  Adjusted 


*Reluive  risk  for  a  twofold  increaso  in  dioain. 

^eat  of  significance  for  homogeneity  of  relative  rislta  (current  dioxin  continiMUs,  time  categorized). 
“Test  of  significance  for  relative  risk  equal  to  1  (curratt  dioxin  continuous,  time  categorized). 

Note;  Minimal-Low:  >10-14.65  ppq  Medium;  >14.65-45.75  ppt;  High:  >45.75  ppt, 
Maximal-Low:  >5-9.01  ppt:  .Medium:  >9.01-33J  ppt:  High:  >33.3  ppt. 


TABLE  7-14.  (Continued) 


Analysis  of  All  Systemic  Neoplasms 
(Verified) 


il)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  •  Unadjusted 

Current 


n 

Percent 

Yes 

Contrast 

EsL  Relative 

Risk  (95%  C.L) 

p-Value 

Background 

786 

8.3 

All  Categories 

0.087 

Unknown 

345 

52 

Unknown  vs.  Background 

0.61  (0.36,1.05) 

0.072 

Low 

196 

9.7 

Low  vs.  B^kground 

1.19  (0.70,2.04) 

0.524 

High 

187 

10.7 

High  vs.  Background 

1.33  (0.78,2.25) 

0.294 

Total  U14 


jl)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  -  Adjusted 

Current 

Dioxin  Adj.  Relative  Covariate 


Category 

n 

Contrast 

Risk  (95%  C.I.) 

p-Value 

Remarks 

Background 

786 

AH  Categories 

0.021 

AGE  (ixO.OOl) 

Unknown 

345 

Unknown  vs.  Background 

0.59  (0.35,1.02) 

0.057 

Low 

196 

Low  vs.  Background 

1.21  (0.70,2.08) 

0.488 

High 

187 

High  vs.  Background 

1.65  (0.96,2.83) 

0.072 

Total 

1,514 

Note:  Background  (Comparisons):  Current  Dioxin  ilO  ppL 

Unknown  (Ranch  Hands):  Current  Dioxin  ilO  ppt. 

Low  (Ranch  Hands):  13  ppt  <  Current  Dioxin  ppt. 
High  (Ranch  Hands):  Current  Dioxin  >33J  ppt. 


TABLE  7-14.  (Continued) 


Analysis  of  All  Systemic  Neoplasms 
(Verified  and  Suspected) 


i2)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  •  Unadjusted 


Current 

Dioxin 

Category 

n 

Percent 

Yes 

Contrast 

Eat  Relative 

Risk  (95%  CJ.) 

p-VaJuc 

Background 

786 

8.4 

All  Categories 

0.084 

Unknown 

345 

5.2 

Unknown  vs.  Background 

0.60  (0J5.1.03) 

0.063 

Low 

196 

9.7 

Low  vs.  Background 

1.17  (0.69.2.00) 

0.564 

High 

187 

10.7 

High  vs  Background 

1.31  (0.77.2J12) 

0.321 

Total 

U14 

j2)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  -  Adjusted 


Current 

Dioxin  Adj.  Relative  Covariate 

Category _ n _ Contrast _ Risk  (95%  C.I.)  p- Value _ Remarks 


Background 

786 

All  Categories 

0.022 

AGE  (p<0.001)  1 

Unknown 

345 

Unknown  vs.  Background 

0.58  (OJ4.1.00) 

0.050 

Low 

196 

Low  vs.  Background 

1.19  (0.69.2.04) 

0.528 

High 

187 

High  vs.  Background 

1.61  (0.94.2.77) 

0.085 

Total 

1.514 

Note:  Background  (Comparisona):  Current  Dioxin  ilO  ppt 

Unknown  (Ranch  Hands):  Current  Dioxin  ilO  ppt 
Low  (Ranch  Hands);  13  ppt  <  Current  Dioxin  <,333  ppt 
High  (Ranch  Hands):  Current  Dioxin  >33J  ppt 


maximal  assumption,  the  relative  risk  remained  significant  and  greater  than  1  in  the  adjusted 
analysis  (Table  7-14  [d]:  Adj.  RR=1.32,  p=0.006). 

Model  2:  Ranch  Hands  -  Log2  (Current  Dioxin)  and  Time 

In  the  unadjusted  minimal  and  maximal  analyses  of  the  frequency  of  Ranch  Hands  with  a 
verified  systemic  neoplasm,  the  interactions  between  current  dioxin  and  time  since  tour  were 
nonsignificant  (Table  7-14  [e]  and  [fj:  p=0.445  and  p=0.860,  respectively).  Under  the 
maximal  assumption.  Ranch  Hands  whose  time  since  tour  exceeded  18.6  years  displayed  a 
marginally  significant  relative  risk  greater  than  1  (Est  RR=1.22,  p=0.098).  For  that  time 
stratum,  the  relative  frequencies  of  Ranch  Hands  with  low,  medium,  and  high  current  dioxin 
were  6.3,  8.4,  and  13.5  percent.  Under  the  minimal  and  maximal  assumptions,  the 
interactions  between  current  dioxin  and  time  in  the  adjusted  analyses  were  nonsignificant 
(Table  7-14  [g]  and  [h]:  p=0.635  and  p=0.564,  respectively);  thus  the  relative  risks  of  the 
two  time  strata  were  not  significantly  efferent  However,  under  the  maximal  assumption. 
Ranch  Hands  with  later  tours  displayed  a  significant  adjusted  relative  risk  greater  than  1 
(Adj.  RR=1.42.  p=0.036)  and  Ranch  Hands  with  earlier  tours  displayed  a  marginally 
significant  adjusted  relative  risk  greater  than  I  (Adj.  RR=’...26,  p=0.065)  also. 

.liodei  3:  Ranch  Hanas  and  Comparisons  dy  Current  Dioxin  Category 

In  the  unadjusted  analysis  of  die  relative  frequency  of  participants  with  a  verified 
systemic  leoplasm,  the  overall  contrast  of  Ranch  Hands  in  the  unknown,  low,  and  high 
current  dioxin  categories  and  Comparisons  in  the  background  current  dioxin  category  was 
marginally  significant  (Table  7-14  [il]:  p=0.087).  The  relative  frequencies  of  participants 
with  a  verified  systemic  neoplasm  for  the  background,  unknown,  low,  and  high  current  dioxin 
categories  were  8.3,  5.2,  9.7,  and  10.7  percent.  The  unknown  versus  background  contrast 
was  also  marginally  significant  (p=0.C72)  with  a  relative  risk  less  than  1  (Est.  RR=0.61,  95% 
C.I.;  [0.36,1,05]),  The  low  versus  background  and  the  high  versus  background  contrasts 
were  nonsignificant  (p=0.524  and  p=0.294,  respectively).  After  adjusting  for  age,  the  overall 
contrast  became  significant  (Table  7-14  IjT]:  p=4),02l).  The  unknown  versus  background 
contrast  displayed  a  marginally  significant  adjusted  relative  risk  that  was  less  than  1  (Adj. 
RR=0.59  95%  C.I.:  [0.35,1.02],  p=0.057);  the  high  versus  background  contrast  exhibited  a 
marginally  significant  relative  risk  greater  than  1  (Adj.  RR=1.65,  95%  C.I,:  [0.96,2.83], 
p=0.072);  and  the  low  versus  background  contrast  was  nonsignificant  (p=0.488). 

The  corresponding  unadjusted  analysis  of  the  combination  of  verified  and  suspected 
systemic  neoplasms  was  also  marginally  significant  (Table  7-14  [i2];  p=0.084)  with  relative 
frequencies  of  8.4,  5.2,  9.7,  and  10.7  percent  for  the  background,  unknown,  low,  and  high 
current  dioxin  categories.  The  unknown  venus  background  contrast  was  also  marginally 
significant  with  a  relative  risk  less  tha.n  1  (Est  RR=0.60,  95%  C.I.;  [0.35,1.03],  p=0.063). 

The  other  two  Ranch  Hand  contrasts  were  nonsignificant  (p>0.30).  Adjusting  for  age,  the 
overall  contrast  was  significant  (Table  7-14  lj2]:  p=0.022).  The  unknown  versus  background 
contrast  was  significant  with  an  adjusted  relative  risk  less  than  1  (Adj.  RR=0.58,  95%  C.I.; 
[0.34,1.00],  p=0.050)  and  the  high  versus  background  contrast  was  marginally  significant 
with  an  adjusted  relative  risk  greater  than  1  (Adj.  RR=1.61,  95%  C.I.:  [0.94,  2.77],  p=0.085). 
The  low  versus  background  contrast  had  an  adjusted  relative  risk  that  was  greater  than  1  but 
nonsignificant  (p=0.528). 


Malignant  Systemic  Neoplasms 

Model  1:  Ranch  Hands  >  Log2  (Initial  Dioxin) 

Under  the  minimal  assumption,  the  unadjusted  analysis  of  the  frequency  of  Ranch  Hands 
with  a  verified  malignant  systemic  neoplasm  exhibited  a  significant  relative  risk  with  respect 
to  initial  dioxin  (Table  7-15  [a]:  EsL  ^=0.56,  p=0.048).  However,  the  relative  risk  was 
less  than  1.  For  that  analysis,  the  relative  frequencies  of  Ranch  Hands  with  a  verified 
malignant  systemic  neoplasm  within  the  low.  medium,  and  high  initial  dioxin  categories  were 
1.5,  3.8,  and  0.0  percent.  Under  the  maximal  assumption,  the  unadjusted  analysis  revealed  a 
nonsignificant  relative  risk  that  also  was  less  than  1  (Table  7-15  [bj;  p=0.598).  Under  each 
assumption,  the  adjusted  relative  risk  was  nonsignificant  (Table  7-15  [c]  and  [d]:  p=0.144 
and  p^.859). 

Model  2:  Ranch  Hands  -  Log2  (Current  Dioxin)  and  Time 

Under  both  assumptions,  the  unadjusted  analyses  of  the  frequency  of  Ranch  Hands  with 
a  verified  malignant  systemic  neoplasm  displayed  nonsignificant  interactions  between  current 
dioxin  and  time  since  tour  (Table  7-15  [e]  and  [fl:  p=0.908  and  p=0.352).  Tne  corresponding 
adjusted  analyses  also  displayed  nonsignificant  interactions  between  current  dioxin  and  time 
since  tour  (Taoie  '-if  .'gj  ana  'hi:  p— ).S99  and  p=^}.3I7).  Associations  with  current  dioxin 
were  not  significant  within  eacn  ame  stratum. 

Model  3:  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category 

In  the  unadjusted  analysis  of  the  relative  frequency  of  participants  with  a  verified 
malignant  systemic  neoplasm,  the  overall  contrast  of  Ranch  Hands  in  the  unknown,  low,  and 
high  current  dioxin  categories  and  Comparisons  in  the  background  current  dioxin  category 
was  significant  (Table  7-15  [i]:  p=0.(X)l).  The  relative  frequencies  of  participants  with  a 
verified  malignant  systemic  neoplasm  for  the  background,  unknown,  low,  and  high  categories 
were  1.7,  1.2,  5.1,  and  0.0  percent.  The  low  venus  background  contras  was  also  significant 
with  a  relative  risk  greater  than  1  (Est  RR=3.20,  95%  C.I.;  [1.38,7.40],  p=0.016).  The  other 
two  Ranch  Hand  versus  Comparison  contrasts  were  nonsignificant  (p=0.740  and  p=0.122  for 
the  unknown  versus  background  and  high  versus  background  contrasts).  The  adjusted 
analysis  for  verified  malignant  systemic  neoplasms  also  contained  a  significant  overall 
contrast  (Table  7-15  [j];  p=0.(X)2)  with  a  nonsignificant  unknown  versus  background 
contrast  (p=0.502)  and  a  significant  low  versus  background  contrast  (Adj.  RR=3.51,  95%  C.I.: 
[1.50,8.25],  p=0.004). 

Benign  Systemic  Neoplasms 

Among  the  42  Ranch  Hands  with  normalignant  systemic  cancer,  45  different  benign 
systemic  neoplasms  were  identified.  Lipomas  accounted  for  75.6  percent  (34/45)  of  the  total; 
91.2  percent  (31/34)  of  the  lipomas  were  found  in  the  subcutaneous  tissues  at  various  body 
locations.  Three  hemangiomas,  two  dermoid  cysts,  two  fibromas,  one  benign 
adenolymphoma,  one  neurofibroma,  one  facial  fibroma,  and  one  adenoma  were  also  found. 

Among  the  47  Comparisons  with  benign  systemic  cancer,  47  different  systemic 
neoplasms  were  identified.  Lipomas  a'-:countcd  for  70.2  percent  (33/47).  Of  these,  90.9 
percent  (30/33)  were  in  the  subcutaneous  tissue  of  various  body  locations.  Also  identified 
were  five  benign  neoplasms  where  the  cell  type  was  not  specified  (one  each  in  maxillary 
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TABLE  7-15. 


Analysis  of  Malignant  Systemic  Neoplasms 


Ranch  Hands  •  Log2  (Initial  Dioxin)  •  Unadjusted 


Assumption 

Initial 

Dioxin 

n 

Percent 

Yes 

Est.  Relative 
Risk  (95%  C.I.)a 

p-Value 

a)  Minimal 

Low 

130 

IJ 

0J6  (029,1.07) 

0.048 

(n*521) 

Medium 

260 

3.8 

High 

131 

0.0 

b)  Maximal 

Low 

185 

0.5 

0.90  (0.60,1.35) 

0.598 

{n=742) 

Medium 

371 

3.5 

High 

186 

0.0 

Ranch  Hands  •  Log2  (Initial  Dioxin;  •  Adjusted 

Adj.  Relative  Covariate 

Assumption _ Risk  (95%  C.I.)^ _ p-Value _ Remarks 


c)  Minimal 

0.63  (0.32,1.25) 

0.144 

AOE  (p=0.019) 

(n=521) 

d)  Maximal 

0.96  (0.63,1.48) 

0.859 

AGE  (p=0.027) 

(n=733) 

DRKYR  (p=0.135) 

*ltelative  risk  for  s  twofold  increase  in  dioxin. 

Note:  Minim al-Low;  52-93  ppt;  Medium:  >93-292  ppq  High:  >292  ppt. 

Maximal-Low:  23-56.9  ppq  Medium:  >56.9-218  ppq  High:  >218  ppL 
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TABLE  7-15.  (Continued) 

Analysis  of  Malignant  Systemic  Neoplasms 


Ranch  Hands  -  Log2  (Current  Dioxin)  and  Time  •  Unadjusted 

Percent  Yes/(n) 

Cunent  Dioxin _ 

Time  EsL  Relative 


Assumption 

(Yrs.) 

Low 

Medium 

Hiah 

Risk  (95%  CJ.)a 

p-Valuc 

e)  Minimal 

0.908^ 

(n=521) 

<18,6 

2.8 

3.1 

0.0 

0.53  (0.19,1.32) 

0.238C 

(72) 

(128) 

(54) 

>18.6 

0.0 

4.5 

0.0 

0.49  (0.18,1.31) 

0.154C 

(58) 

(132) 

(77) 

f)  Maximal 

0.352b 

(n=742) 

<18.6 

0.0 

3.1 

0.0 

1.06  (0.56,2.00) 

0.858C 

(106) 

(191) 

(83) 

>18.6 

2.5 

3.4 

0.0 

0.70  (0.38,1.28) 

0.247C 

(79) 

(179) 

(104) 

Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Adjmted 


Assumption 

Time 

(Yrs.) 

Adj.  Relative 

Risk  (95%  C.I.)a 

p-Valuc 

Covariate 

Remarks 

g)  Minimal 
(n=521) 

il8.6 

>18.6 

0.66  (0.22,1.94) 

0.60  (0.23,1.59) 

0.899b 

0.448C 

0.302C 

AGE  (p=0.026) 

h)  Maximal 
(n=742) 

<18.6 

>18.6 

1.24  (0.63,2.44) 

0.78  (0.41,1.47) 

0.317b 

0.525c 

0.440C 

AGE  (p=0.014) 

•Relative  risk  for  s  twofold  increase  in  dioxin. 

^est  of  significance  for  homogeneity  of  relative  risks  (current  dioxin  continuous,  time  categorized). 
'Test  of  significance  for  reiauve  risk  equal  to  1  (current  dioxin  continuous,  time  categorized). 

Note:  Minimal-Low;  >10-14,63  ppq  Medium:  >14.65-45.73  ppq  High:  >43.75  ppL 

Maximal-Low:  >5-9.01  ppq  Medium:  >9.01-33J  ppq  High:  >33.3  ppq 
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TABLE  7-15.  (Continued) 


Analysis  of  Malignant  Systemic  Neoplasms 
(Verified) 


i)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  -  Unadjusted 


Current 

Dioxin 

Category 

n 

Percent 

Yes 

Contrast 

EsL  Reladve 

Risk  (95%  C.I.) 

p-Value 

Background 

786 

1.7 

All  Categories 

0.001 

Unknown 

345 

1.2 

Unknown  vs.  Background 

0.70  (0.23.2.16) 

0.740 

Low 

196 

5.1 

Low  vs.  Background 

3.20  (1.38,7.40) 

0.016 

High 

187 

0.0 

High  vs.  Background 

-- 

0.122 

Total 

U14 

j)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  -  Adjusted 

Current 


Dioxin 

Category 

n 

Contrast 

Adj.  Relative 
Risk  (95%  C.I.) 

p-Valuc 

Covariate 

Remarks 

Background 

784 

All' Categories 

0.0C2 

AGE  (p=0.003) 

DRKYR  (p»0.128) 

Unknown 

Low 

High 

Total 

342 

194 

183 

1.503 

Unknown  vs.  Background 
Low  vs.  Background 

High  vs.  Background 

0.68  (0.22,2.11) 
351  (150,8.25) 

0.502 

0.004 

Relative  risk/confidence  inierval/p-value  not  given  due  to  the  sparse  number  of  abnormalities. 
Note:  Background  (Comparisons):  Current  Dioxin  ^10  ppt. 

Unknown  (Ranch  Hands):  Current  Dioxin  ilO  ppt. 

Low  (Ranch  Hands):  13  ppt  <  Current  Dioxin  ppL 
High  (Ranch  Hands):  Current  Dioxin  >33  J  ppL 
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sinus,  connective  tissue  of  the  breast,  spermatic  cord,  urinaiy  bladder,  and  thyroid  gland),  two 
hemangiomas,  two  papUIomas,  one  benign  mesothelioma,  one  fibroma,  one  neuiilemmotra, 
one  intradermal  nevus,  and  one  adenomatous  polyp. 

Model  1:  Ranch  Hands  -  Log2  (Initial  Dioxin) 

Under  the  minimal  and  maximal  assumptions,  the  unadjusted  analysis  of  the  frequency 
of  Ranch  Hands  with  a  verified  benign  systemic  neoplasm  exhibited  a  significant  relative  risk 
that  was  greater  than  1  (Table  7-16  [a]  and  [b]t  Est  RR=1.36,  p=O.022  and  Est.  RR=1.41, 
p=0.001,  respectively).  In  the  minirnal  analysis,  the  relative  frequencies  rf  Ranch  Hands  with 
a  verified  benign  systemic  neoplasm  for  the  low,  medium,  and  high  initial  dioxin  categories 
were  5.4,  4.6,  and  12.2  percent.  In  the  maximal  analysis,  the  corresponding  relative 
fioquencies  were  1.6,  5.7,  and  9.7  percent  The  adjusted  analyses  also  produced  significant 
relative  risks  that  were  greater  than  1  under  both  assumptions  (Table  7-16  [c]  and  [d]:  Adj. 
RR=1.40,  p=0.015  and  Adj.  RR=1.49,  p<0.001). 

Model  2:  Ranch  Hands  •  Loq2  ^Current  Dioxin)  and  Time 

Under  the  minimal  and  maximal  assumptions,  the  unadjusted  analysis  for  verified  benign 
systemic  ncopiasras  displayed  nonsignificant  current  dioxin-by-time  since  tour  interactions 
iTabie  7-16  [ej  and  [fl:  p=0.dS3  and  p=l.d79.  .-especnveiy;.  For  botn  assumptions,  .^anc.n 
Hands  with  earlier  tours  (i.e.,  over  18.6  years)  had  signirlcant  .’•elative  nsks  that  exceeded  1 
(minimal  assumption,  Est  RR=1.42,  p=0.035;  maximal  assumption,  Est  RR=1.39,  p=0.013). 
In  the  minimal  analysis,  the  relative  frequencies  of  participants  with  a  verified  benign 
systemic  neoplasm  for  low,  medium,  and  high  current  dioxin  were  3.4,  6.1,  and  13.0  percent  for 
the  earlier  tour  stramm.  In  the  maximal  analysis,  the  corresponding  relative  frequencies  were 
3.8,  4.5,  and  12.5  percent  for  the  same  time  stratum.  Under  the  maximal  assumption,  the 
relative  risk  for  Ranch  Hands  with  later  tours  (i.e.,  518.6  years)  also  displayed  a  mar^nally 
significant  relative  risk  greater  than  1  (Est.  RR=1.35,  p=0.095).  The  associated  relative 
frequencies  were  2.8, 4.7,  and  7.2  percent  for  low,  medium,  and  high  current  dioxin. 

Under  the  minimal  assumption,  an  adjusted  model  produced  a  nonsignificant  interaction 
between  current  dioxin  and  time  (Table  7-16  [g]:  p=K).6lO)  and  a  significant  relative  risk 
(Adj.  RR=1.45,  p=0.026)  greater  than  1  for  Ranch  Hands  with  earlier  toun  (over  18.6  years). 
Under  the  maximal  assumption,  an  adjusted  model  containing  the  covariates  of  age  and  race 
also  displayed  a  nonsignificant  interaction  between  current  dioxin  and  time  (Table  7-16  [h]: 
p=0.964);  although  there  were  significant  relative  risks  greater  than  1  for  each  time  stratum 
(518.6  years:  Adj.  RR=1.50,  p=0.030;  >18.6  years:  Adj.  RR=1.52,  p=0.003). 

Model  3:  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category 

In  the  unadjusted  analysis,  the  overall  contrast  of  the  relative  frojucncies  of  participants 
with  a  verified  benign  systemic  neoplasm  for  Ranch  Hands  i.n  the  unknown,  iow,  and  high 
current  dioxin  categories  and  Comparisons  in  the  background  current  dioxin  category  was 
significant  (Table  7-16  [i]:  p=0.044).  The  relative  frequencies  of  participants  with  a  verified 
benign  systemic  neoplasm  within  the  background,  unknown,  low,  and  high  current  dioxin 
:  itcgories  were  6.0,  4.1,  4.6,  and  10.2  percent.  Of  the  three  Ranch  Hand  versus  Comparison 
contrasts,  only  the  high  versus  background  contrast  was  significant  with  a  relative  risk 
greater  than  1  (Est.  RR=I.78,  95%  C.I.;  (1.02,3.11],  p=0.043).  The  other  two  contrasts  had 
relative  risks  less  than  1  and  were  nonsignificant  (p>0.15). 
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TABLE  7-16. 


Analysis  of  Benign  Systemic  Neoplasms 


Ranch  Hands 

•  Log2  (Initial  Dioxin) 

-  Unadjusted 

Initial 

Percent 

Est  Relative 

Assumption 

Dioxin 

n 

Yes 

Risk  (95%  C.I.)a 

p-Valuc 

a)  Minimal 

Low 

130 

5.4 

136  (1.05,1.76) 

0.022 

(n*521) 

Medium 

260 

4.6 

High 

131 

12.2 

b)  Maximal 

Low 

185 

1.6 

1.41  (1.15,1.72) 

0.001 

(n=742) 

Medium 

371 

5.7 

High 

186 

9.7 

Ranch  Hands  •  Log2  (Initial  Dioxin)  •  Adjusted 

Adj.  Relative  Covariate 


Assumption _ Risk  (95%  C.I.)^ _ p- Value _ Remarks 


c)  Minimal 

1.40  (1.07,1.81) 

0.015 

RACE  (p*0.136) 

(n»521) 

d)  Maximal 

1.49  (1.20,1.84) 

<0.001 

AGE  (p=0.019) 

(n=731) 

RACE  (p^.l35) 
CARCIN  (p=0.133) 

•Relative  risk  for  a  twofold  increase  in  dioxin. 

Note:  Minimal-Low:  52-93  ppt;  Medium;  >93-292  ppq  High:  >292  ppc 

Maximal-Low;  23-36.9  ppc  Medium:  >36.9-218  ppq  High:  >218  ppt. 
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TABLE  7-16.  (Continued) 
Analysis  of  Benign  Systemic  Neoplasms 


Ranch  Hands  -  Log2  (Current  Dioxin)  and  Time  •  Unadjusted 

Percent  Yes/(n) 

Current  Dioxin 

Time  Est  Relative 


Assumption 

(Yrs.) 

Low 

Medium 

High 

Risk  (95%  C.I.)a 

p-Value 

e)  Minimal 

0.583b 

(n=521) 

<18.6 

6.9 

3.9 

9.3 

1.21  (0.76,1.93) 

0.414C 

(72) 

(128) 

(54) 

>18.6 

3.4 

6.1 

13.0 

1.42  (1.03,1.96) 

0.035= 

(58) 

(132) 

(77) 

0  Maximal 

0.S79O 

(n=742) 

<18.6 

2.8 

4.7 

7.2 

1.35  (0.95,1.91) 

0.095= 

(106) 

(191) 

(83) 

>18.6 

3.8 

4.5 

12.5 

1.39  (1.07,1.81) 

0.013= 

(79) 

(179) 

(104) 

Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Adjusted 


Assumption 

Time 

(Yrs.) 

Adj.  Relative 

Risk  (95%  C.I.)a 

p- Value 

Covariate 

Remarks 

g)  Minimal 
(n=521) 

^18.6 

>18.6 

1.26  (0.79,2.00) 

1.45  (1.04,2.02) 

0.610b 

0.340= 

0.026= 

RACE  (p=0.148) 

h)  Maximal 
(n=742) 

<18.6 

>18.6 

1.50  (1.04,2.17) 

1.52  (1.15,2.00) 

0.964b 

0.030= 

0.003= 

AGE  (p=0.016) 

RACE  (p=0.125) 

‘Relative  risk  for 

a  twofold  increase 

in  dioxin. 

of  significmce  for  homogeneiry  of  relitive  riiks  (ctirTens  dioxin  coniinuoux,  lure  ctlegorized). 
'Test  of  significanre  for  relative  risk  equal  lo  1  (current  dioxin  continuous,  time  categorized). 

Note:  Minir-.ai  -Low:  >10-14.63  ppt;  .Medium:  >14.65-45.73  ppi;  High:  >43.73  ppl. 

Maximal  -Low:  >5-9.01  ppq  Medium;  >9.01-33J  ppt:  High;  >33J  ppL 
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TABLE  7-16.  (Continued) 


Analysis  of  Benign  Systemic  Neoplasms 
(Verified) 


i)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  •  Unadjusted 

Current 


Dioxin 

Category 

n 

Percent 

Yes 

Contrast 

EsL  Relative 

Risk  (95%  CJ.) 

p-VaJue 

Background 

786 

6.0 

All  Categories 

0.044 

Unknown 

345 

4.1 

Unknown  vs.  Background 

0.67  (036,1.23) 

0.190 

Low 

196 

4.6 

Low  vs.  Background 

0.76  (0.36.1.57) 

0.455 

High 

187 

10.2 

High  v$.  Background 

1.78  (1.023.11) 

0.043 

Total 

IJ14 

j) 

Ranch  Hands  and 

Comparisons  by  Current  Dioxin  Category 

-  .Adjusted 

Current 

Dioxin 

Adj.  Relative 

Covariaie 

Category 

n 

Contrast  Risk  (95%  C.I.)  p-Value 

Remarks 

Backgnxmd 

786 

All  Categories 

0.011 

AGE  (pwO.OOl) 

Unknown 

Low 

High 

Total 


345 

196 

187 

U14 


Unknown  vs.  Background 
Low  vs.  Background 
High  vs.  Background 


0.65  (0.35,1.20) 
0.76  (0.37,1.59) 
2.13  (U0J.79) 


0.165 

0.472 

0.010 


Note: 


Background  (Compariaona);  Current  Dioxin  slO  ppt. 
Unknown  (Ranch  Hands):  Current  Dioxin  ilO  ppc 
Low  (Ranch  Hands):  15  ppt  <  Current  Dioxin  ^333  ppt. 
High  (RaiKh  Hands):  Current  Dioxin  >33  J  ppt. 
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In  the  adjusted  analysis  of  the  frequency  of  participants  ’vith  a  verified  benign  systemic 
neoplasm,  the  overall  contrast  was  also  significant  (p=0.01 1)  as  was  the  high  versus 
background  contrast  (Adj.  RR=2.13,  95%  CL;  (003-79],  p=0.010).  The  other  two  Ranch 
Hand  versus  Comparison  relative  risks  were  nonsignificant  and  less  than  1  (p>0.15  for  both 
contrasts). 

Systemic  Neoplasms  of  Uncertain  Behavior  or  Unspecified  Nature 

Model  1:  Ranch  Hands  •  Logy  (Initial  Dioxin) 

Under  the  minimal  and  the  maximal  assumptions,  the  unadjusted  analysis  of  the 
frequency  of  Ranch  Hands  with  a  verified  systemic  neoplasm  of  uncertain  behavior  or 
unspecified  nature  was  nonsignificant  with  respect  to  initial  dioxin  (Table  7-17  [a]  and  [b]: 
p=0.693  and  p=0.691,  respectively).  Both  analyses  were  based  on  three  Ranch  Hands  with  a 
systemic  neoplasm  of  uncertain  behavior  or  unspecified  nature.  Because  of  the  sparse 
number  of  Ranch  Hands  with  these  neoplasms,  the  adjusted  analyses  considered  only  the 
age  covariate.  The  adjusted  relative  risk  under  each  assumption  was  nonsignificant  (Table 
7-17  [cj  and  [d]:  p=0.947  and  p=0.498). 

Wodei  2:  Ranch  Hands  -  Lo^2  '  Current  Dioxin)  and  Time 

Under  each  assumption,  three  Ranch  Hands  had  a  verified  systemic  neoplasm  of 
uncenain  behavior  or  unspecified  nature  (one  Ranch  Hand  within  time  less  than  or  equal  to 
18.6  years  and  two  Ranch  Hands  within  time  over  18.6  years).  Due  to  the  sparse  number  of 
Ranch  Hands  with  these  neoplasms,  the  interaction  and  relative  risk  for  the  later  time  since 
tour  stratum  were  not  evaluated  for  significance  under  either  assumption.  Under  the  nainimal 
and  maximal  assumptions,  the  relative  risks  for  time  over  18.6  years  were  nonsignificant 
(Table  7-17  [e]  and  [f]:  p=0.865  and  p=0.696,  respectively).  Because  of  the  sparse  numbers 
of  Ranch  Hands  with  these  neoplasms,  adjusted  analyses  were  not  performed. 

Modet  3:  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category 

The  overall  contrast  of  the  relative  frequencies  of  Ranch  Hands  and  Comparisons  with  a 
verified  systemic  neoplasm  of  uncertain  behavior  or  unspecified  nature  was  nonsignificant 
(Table  7-17  [il]:  p=0.253).  In  this  analysis,  six  Comparisons  and  one  Ranch  Hand  had  a 
verified  systemic  neoplasm.  In  the  adjusted  analysis,  age  was  not  retained  in  the  final  model; 
hence,  the  unadjusted  and  the  adjusted  results  were  the  same.  The  overall  contrast  was  also 
nonsignificant  after  including  one  suspected  neoplasm  (from  a  Comparison)  with  the 
preceding  verified  neoplasms  (Table  7-17  [i2]:  p=0.184).  No  covariates  were  retained  in  the 
final  adjusted  model;  ^erefore,  the  unadjusted  and  the  adjusted  results  were  identical. 

Systemic  Neoplasms  by  Location/Site 

The  specified  locations/sitcs  used  in  the  analyses  of  systemic  neoplasms  were 
determined  from  the  locations/sites  that  were  presented  in  the  preceding  AFHS  report  on  the 
1987  examination  study  (80).  In  many  of  these  analyses,  the  number  of  participants  with  a 
systemic  neoplasm  for  a  specified  location/site  was  very  small  or  zero,  thereby  precluding  an 
unadjusted  and/or  adjusted  analysis.  For  completeness  of  documentation  on  analyses 
affected  by  sparse  data,  the  relative  frequencies  and  sample  sizes  are  provided  without  the 
associated  relative  risks,  confidence  intervals,  and  p-valucs.  Because  of  sparse  numbers. 
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TABLE  7-17. 


Analysis  of  Systemic  Neoplasms  of  Uncertain 
Behavior  or  Unspecified  Nature 


Ranch  Hands 

-  Log2  (Initial  Dioxin) 

•  Unadjusted 

Initial 

Percent 

Est.  Relative 

Assumption 

Dioxin 

n 

Yes 

Risk  (95%  C.I.)a 

p-Value 

a)  Minimal 

Low 

130 

0.8 

0.82  (028^.34) 

0.693 

(n=521) 

Medium 

260 

0.4 

High 

131 

0.8 

b)  Maximal 

Low 

185 

0.0 

1.17  (0.55.2.52) 

0.691 

fn=742) 

Medium 

371 

0.5 

High 

186 

0.5 

Ranch  Hands  <  Log2  (Initial  Dioxin)  •  Adjusted 

Adj.  Relative  Covariate 

Assumption _ Risk  (95%  C.I.)^ _ p-Value _ Remarks 


c)  Minimal 

0.97  (0.33.2.81) 

0.947 

AGE  (p=0.124) 

(n=521) 

d)  Maximal 

1.33  (0.61.2.93) 

0.498 

AGE  (p=0.110) 

(n=742) 

‘Relative  risk  for  a  twofold  increase  in  dioxin. 

Note;  Minimal-Low;  32-93  ppt;  Medium:  >93-292  ppq  High:  >292  ppc 

M'.Ai.jal-Low:  23-36.9  ppt;  Medium:  >36.9-218  ppt;  High:  >218  ppt 


TABLE  7-17.  (Continued) 

Analysis  of  Systemic  Neoplasms  of  Uncertain 
Behavior  or  Unspecified  Nature 


Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  -  Unadjusted 

Percent  Yes/(n) 

Current  Dioxin 

Tune  Est  Relative 


Assumption 

(Yrs.) 

Low 

Medium 

High 

Risk  (95%  C.I.)a 

p-Valuc  PI 

e)  Minimal 

(n=521) 

il8.6 

1.4 

0.0 

0.0 

— 

(72) 

(128) 

(54) 

1 

>18.6 

1.7 

0.0 

1.3 

0.90  (0.28,2.90) 

O.S65b 

f58) 

(132) 

(77) 

1 

f)  Maximal 

■ 

(n=742) 

<18.6 

0.0 

0.5 

0.0 

m 

(106) 

(191) 

(83) 

1 

>18.6 

0.0 

0.6 

1.0 

1.19  (0.49,2.91) 

0.696b 

(79) 

(179) 

(104) 

i 

Ranch  Hands  -  Log2  (Current  Dioxin)  and  Time  •  Adjusted 


Time  Adj.  Relative 
Assumption  (Yrs.)  Risk  (95%  C.I.) 


g)  Minimal 

(n=521)  iI8.6 

>18.6 

h)  Maximal 

(n=742)  <18.6 

>18.6 


Value 


Covariate 

Remarks 


*ReI«ive  riik  for  t  twofold  increue  in  dioxin. 

^Test  of  significance  for  relative  risk  equal  to  1  (current  dioxin  continuous,  tune  categorizal). 

Relative  risk/confidence  interval/p-value  not  given  due  to  me  sparse  number  of  abnormalities;  adjusted  analysis 
not  performed  due  to  the  sparse  number  of  abnormalities. 

Note:  .Minimal-Low:  >10-14.65  ppq  .Medium;  >14.65-45.75  ppK  High:  >45.75  ppc 

Maximal-Low:  >5-9.01  ppt;  Medium;  >9.01 -33 J  ppt;  High:  >33 J  ppt 


7-178 


TABLE  7-17.  (Continued) 


Analysis  of  Systemic  Neoplasms  of  Uncertain 
Behavior  or  Unspecified  Nature 
(Verifled) 


il) 

Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category 

•  Unadjusted 

Current 

Dioxin 

Percent 

Est  Relative 

Category 

n 

Yes 

Contrast  Risk  (95%  CJ.) 

p-Value 

Background 

786 

0.8 

All  Categories 

0.253 

Unknown 

345 

0.0 

Unknown  vs.  Background 

0.224 

Low 

196 

0.0 

Low  vs.  Background 

0.524 

High 

187 

0.5 

High  vs.  Background  0.70  (0.08.5.84) 

0.999 

Total 

U14 

jl) 

Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category 

-  .Adjusted 

Current 

Dioxin 

Adj.  Relative 

Covaiiate 

Category 

n 

Contrast  Risk  (95%  CL)  p- Value 

Remarks 

Backgroan'7 

786 

All  Categories  0.253 

— 

Unknown 

345 

Unknown  vs.  Background  —  0.224 

Low 

196 

Low  vs.  Background  —  0.524 

High 

187 

High  vs.  Background  0.70  (0.08.5.84)  0.999 

Total 

U14 

— :  Reluive  mk  and  confidence  interval  not  given  due  to  the  sparse  number  of  a  bnormalities. 
Note:  Background  (Comparisons):  Current  Dioxin  ^10  ppL 

Unknown  (Ranch  Hands):  Current  Dioxin  ^10  ppc. 

Low  (Ranch  Hands):  15  ppt  <  Current  Dioxin  i33  J  ppc 
High  (Ranch  Hands):  Current  Dioxin  >33J  ppc 
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TABLE  7-17.  (Continued) 


Analysis  of  Systemic  Neoplasms  of  Uncertain 
Behavior  or  Unspecified  Nature 
(Verified  and  Suspected) 


m 

Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category 

•  Unadjusted 

Current 

Dioxin 

Percent 

Esl  Relative 

Category 

n 

Yes 

Contrast 

Risk  (95%  CJ.) 

p-Value 

Background 

736 

0.9 

All  Categories 

0.184 

Unknown 

345 

0.0 

Unknown  vs.  Background 

•  • 

0.155 

Low 

196 

0.0 

Low  vs.  Background 

-- 

0.418 

High 

187 

0.3 

High  vs.  Background 

0.60  (0.07,4.89) 

0.999 

Total 

1.514 

j2) 

Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category 

•  Adjusted 

Current 

Dioxin 

Adj.  Relative 

Covariate 

Category 

n 

Contrast  Risk  (93%  C.L)  p- Value 

Remarks 

Background 

786 

All  Categories 

0.184 

-- 

Unknown 

343 

Unknown  vs.  Background 

0.155 

Low 

196 

Low  vs.  Background 

0.418 

High 

137 

High  vs.  Background  0.60  (0.07,4.89)  0.999 

Total 

U14 

— :  Relative  risk  and  conildence  interval  not  given  due  to  the  sparse  number  of  abnonnalities. 
Note;  Background  (Compahsor.s):  Current  Dioxin  £l0  ppt. 

Unknown  (Ranch  Hands):  Current  Dioxin  5IO  ppc 
Low  (Ranch  Hands):  15  ppt  <  Current  Dioxin  ^333  ppc 
High  (RarKh  Hands);  Current  Dioxin  >33  J  ppc 


age  was  the  only  covariate  used  as  a  candidate  covariate  for  any  adjusted  analysis  that  was 
undertaken  in  this  section. 

Model  1:  Ranch  Hands  -  Log2  (Initial  Dioxin) 

Under  the  minimal  and  maximal  assumptions,  no  Ranch  Hands  had  a  verified  malignant 
systemic  neoplasm  for  the  car,  face,  head,  and  neck  (Table  7-18  [al-dl]);  oral  cavity, 
phai^x,  and  larynx  (Table  7-18  [a2-d2]);  brain  (Table  7-18  [a3-d3]);  thymus  and 
mediastinum  (Table  7-18  [a4-d4]);  thyroid  gland  (Table  7-18  [a5-d5]);  colon  and  rectum 
(Table  7-18  [a7-d7]);  ill-defined  sites  (Table  7-18  [all-dll]);  carcinoma  in  situ  of  penis 
(Table  7-18  [al2-dl2]);  and  Hodgkin’s  disease  (Table  7-18  (al4-dl4]). 

Under  the  minimal  and  maximal  assumptions,  only  one  Ranch  Hand  had  a  verified 
malignant  systemic  neoplasm  of  the  bronchus  and  lung  (Table  7-18  [a6-d6]);  carcinoma  in 
situ  of  other  and  unspecified  sites  (Table  7-18  [al3-dl3]),  and  leukemia  (Table  7-18 
[al5-dl5]). 

Under  the  minimal  assumption,  four  Ranch  Hands  had  a  verified  malignant  systemic 
neoplasm  of  the  kidney  and  bladder.  The  relative  risk  was  nonsignificant  in  the  unadjusted 
analysis  using  initial  .ioxin  (Taoie  '"-IS  [a8]:  p=0.368).  under  the  maximal  assumption,  five 
Ranch  Hands  had  a  verified  malignant  systemic  neoplasm  of  the  kidney  and  bladder.  Again, 
the  relative  risk  was  nonsignificant  (Table  7-18  [b8]:  p=0.673).  An  adjusted  analysis  under 
the  minimal  assumption  was  performed  adjusting  only  for  the  covariate  of  age;  the  relative 
risk  was  not  significant  (Table  7-18  [c8]):  p=0.583).  Age  was  not  retained  in  the  maximal 
adjusted  analyses;  therefore,  the  unadjusted  and  adjusted  results  were  identical  (Table  7-18 
[bS]  and  (d8]). 

Under  the  minimal  and  maximal  assumptions,  two  Ranch  Hands  had  a  verified  malignant 
systemic  neoplasm  of  the  prostate.  In  the  unadjusted  analyses,  neither  relative  risk  was 
significant  (Table  7-18  [a9]  and  [b9]:  p=0.522  and  p=0.933).  Adjusted  analyses  were  not 
performed  because  of  the  sparse  data. 

Under  the  minimal  and  maximal  assumptions,  three  Ranch  Hands  had  a  verified 
malignant  systemic  neoplasm  of  the  testicles.  In  the  unadjusted  analyses,  neither  relative 
risk  was  significant  (Table  7-18  [alO]  and  [blO]:  p=0.363  and  p=0.999).  Due  to  the  sparse 
frequency  of  Ranch  Hands  with  these  neoplasms,  adjusted  analyses  were  performed  using 
only  age  as  a  candidate  covariate.  Under  both  assumptions,  age  was  not  retained  in  the 
model,  hence  the  unadjusted  and  adjusted  analyses  were  identical. 

Under  the  minimal  assumption,  only  one  Ranch  Hand  had  a  verified  malignant  systemic 
neoplasm  of  lymphoid  and  histiocytic  tissue  (Table  7-18  [al6]).  Under  the  maximal 
assumption,  two  Ranch  Hands  had  verified  malignant  systemic  neoplasms  of  lymphoid  and 
histiocytic  tissue.  In  the  maximal  analysis,  the  relative  risk  was  nonsignificant  (Table  7-18 
Ibl6]:  p=0.745).  No  adjusted  analyses  were  performed  due  to  the  sparse  number  of  Ranch 
Hands  with  these  neoplasms. 
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TABLE  7-18. 


Analysis  of  Malignant  Systemic  Neoplasms 
(Ear,  Face,  Head,  and  Neck) 


Ranch  Hands  •  Log2  (Initial  Dioxin)  •  Unadjusted 

Initial  Percent  Est  Relative 

Assumption _ Dioxin _ n _ Yes _ Risk  (95%  C.I.)  p-Value 


al)  Minimal 

Low 

130 

0.0 

(n=521) 

Medium 

260 

0.0 

High 

131 

0.0 

bl)  Maximal 

Low 

185 

0.0 

•  • 

(n=742) 

Medium 

371 

0.0 

High 

186 

0.0 

Ranch  Hands 

•  Log2  (Initial  Dioxin)  •  Adjusted 

Adj.  Relative  Covariate 

Assumption _ Risk  (95%  C.I.) _ p- Value _ Remarks 


cl)  Minimal 
(n=521) 

dl)  Maximal 
(n=742) 


Relative  risk,  eon/idence  jitervai,  and  p-value  noc  given  due  lo  the  absence  of  abnomiaJiiies:  adjusted  anaJysis  not 
perfonned  due  lo  the  absence  of  abnormalities. 

Note:  Minimal-Low:  52  <>3  ppt;  Medium:  >93-292  ppe  High;  >292  ppC 

Maximal-Low:  2S-56.9  ppt;  Medium:  >56.9-218  ppt;  High:  >218  ppL 


TABLE  7-18.  (Continued) 


Analysis  of  Malignant  Systemic  Neoplasms 
(Oral  Cavity,  Pharynx,  and  Larynx) 


Ranch  Hands  -  Log2  (Initial  Dioxin)  •  Unadjusted 
Initial  Percent  Est  Relative 


Assumption _ Dioxin _ n _ Yes _ Risk  (95%  C.I.)  p-Value 


a2)  Minimal 
(n=521) 

Low  130 

Medium  260 

High  131 

0.0 

0.0 

0.0 

— 

b2)  Maximal 
(n=742) 

Low  185 

Medium  371 

High  186 

0.0 

0.0 

0.0 

Ranch  Hands  •  Log2  (Initial  Dioxin)  •  Adjusted 

Assumption 

Adj.  Relative 
Risk  (95%  CL) 

p-Value 

Covariate 

Remarks 

c2)  Minimal 
(n=521) 

- 

- 

— 

d2)  Maximal 
(n=742) 

— 

— 

— 

Relative  ruk,  conildence  interval,  and  p-value  not  given  dae  to  the  absence  of  abnormalities;  adjusted  analysis  not 
perfonned  due  to  the  absence  of  abnonnalities. 

Note:  Minimal-Low:  52-93  ppc  Medium:  >93-292  ppq  High;  >292  ppc 

Miximal-Low:  25-36.9  ppt;  Medium:  >56.9-218  ppt;  High;  >218  ppt. 
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TABLE  7-18.  (Continued) 


Analysis  of  Malignant  Systemic  Neoplasms 
(Thymus  and  Mediastinum) 


Ranch  Hands  •  Log2  (Initial  Dioxin)  -  Unadjusted 

Assumption 

Initial 

Dioxin  n 

Percent  Est.  Relative 

Yes  Risk  (95%  Cl.)  p- Value 

a4)  Minimal 
(n=521) 

Low  130 

Medium  260 

High  131 

0.0 

0.0 

0.0 

~ 

b4)  Maximal 
(n=742) 

Low  185 

Medium  371 

High  186 

0.0 

0.0 

0.0 

Ranch  Hands  -  Log2  (Initial  Dioxin)  •  Adjusted 

Assumption 

Adj.  Relative 
Risk  (95%  Cl.) 

p- Value 

Covariate 

Remarks 

c4)  Minimal 
(n=521) 

— 

- 

— 

d4)  Maximal 

•• 

(n=742) 


— :  Relative  risk,  confidence  interval,  and  p-value  not  given  dtje  lo  the  absence  of  abnormalities;  adjusted  analysis  not 
performed  due  to  the  absence  of  abnormalities. 

Note;  Miaunal-Low:  32-93  ppt;  Medium:  ?93-292  ppq  High:  >292  ppc 

Masinul-Low:  23-36.9  ppt;  Medium:  >36.9-218  ppt;  High:  >218  ppt. 


7-185 


TABLE  7-18.  (Continued) 


Analysis  of  Malignant  Systemic  Neoplasms 
(Thyroid  Gland) 


Ranch  Hands  •  Log2  (Initial  Dioxin)  •  Unadjusted 


— :  Relitive  ruk,  confidence  intervil,  end  p-vtlue  no(  given  due  to  the  absence  of  abnormaJities;  adjusted  analysis  not 
performed  due  to  the  absence  of  abnormalities. 

Note:  Minimal-Low:  52-93  ppt;  Medium;  >93-292  ppt;  High:  >292  ppL 

Maximal-Low;  23-36.9  ppq  Medium;  >56.9-218  ppt;  High:  >218  ppL 


I 

I 

I 

I 


As-sumption 

Initial 

Dioxin 

n 

Percent  Est  Relative  fl 

Yes  Risk  (95%  CD  p- Value  I 

a5)  Minimal 

Low 

130 

0.0  -  ■ 

(n=521) 

Medium 

260 

0.0  1 

High 

131 

0.0 

b5)  Maximal 

Low 

185 

0.0  1 

(n=742) 

Medium 

371 

0.0 

High 

186 

0.0  - 

Ranch  Hands 

-  Log2  (Initial  Dioxin)  •  Adjusted  g 

Adj.  Relative 

Covariate 

Assumption 

Risk  (95%  CL) 

p-Value  Remarks  m 

c5)  Minimal 

• 

1 

(n=521) 

B 

d5)  Maximal 

1 

(n=742) 

1 

I 


TABLE  7-18.  (Continued) 


Analysis  of  Malignant  Systemic  Neoplasms 
(Bronchus  and  Lung) 


Ranch  Hands  •  Log2  (Initial  Dioxin)  •  Unadjusted 


Initial 

Percent 

Est.  Relative 

Assumption 

Dioxin 

n 

Yes 

Risk  (95%  CJ.)  p- Value 

a6)  Minimal 

Low 

130 

0.0 

(n=521) 

Medium 

260 

0.4 

High 

131 

0.0 

b6)  Maximal 

Low 

185 

0.0 

••  •• 

(n=742) 

Medium 

371 

0.3 

High 

186 

0.0 

Ranch  Hands 

•  Log2  (Initial  Dioxin) 

•  Adjusted 

Adj,  Relative 

Covariate 

Assumption 

Risk  (95%  C.L)a 

p-Value  Remarks 

c6)  Minimal 

(n»521) 

d6)  Maximal 

(n=742) 


Relative  risk,  confidence  interval,  and  p-v*lue  not  given  due  to  the  sparse  number  of  abnormalities;  adjusted 
analysis  not  performed  due  to  the  sparse  number  of  abnormalities. 

Note:  Minimal-Low:  32-93  ppt;  Medium;  >93-292  ppt;  High;  >292  ppt. 

Maximal-Low:  23-56.9  ppc  Medium:  >56.9-218  ppt;  High:  >218  ppt. 


TABLE  7-18.  (ConUnued) 

Analysis  of  Malignant  Systemic  Neoplasms 
(Colon  and  Rectum) 


Ranch  Hands  •  Log2  (Initial  Dioxin)  •  Unadjusted 


Assumption 

Initial 

Dioxin 

n 

Percent 

Yes 

Est.  Relative 
Risk  (95%  C.I.) 

p-Value 

a7)  Minimal 

Low 

130 

0.0 

(n=521) 

Medium 

260 

0.0 

High 

131 

0.0 

b7)  Maximal 

Low 

185 

0.0 

•• 

(0=742) 

Medium 

371 

0.0 

High 

18o 

0.0 

I 

I 

I 


Ranch  Hands  -  Log2  (Initial  Dioxin)  -  Adjusted 

Adj.  Relative  Covariate 

Assumption _ Risk  (95%  C.I.) _ p-Valuc _ Remarks 

c7)  Minimal  _  ~ 

(n=521) 

d7)  Maximal  ...... 

(n=742) 


— :  Relative  mk.  confidenre  ir.terval,  and  p-vilue  not  given  due  (o  the  ibaence  of  ahnonnalicie5;  adjusted  analysis  not 
performed  due  to  the  absence  of  abnormalities. 

Note;  Minimal-Low:  52-93  ppt;  Medium:  >93-292  opt;  High:  >292  pp*. 

Maximal-Low:  Z5-36.9  ppc  Medium:  >56.9-218  ppt;  High:  >218  ppL 
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TABLE  7.18.  (Continued) 


Analysis  of  Malignant  Systemic  Neoplasms 
(Kidney  and  Bladder) 


Ranch  Hands  •  Log2  (Initial  Dioxin)  >  Unadjusted 


Initial 

Percent 

Est-  Relative 

Assumption 

Dioxin  n 

Yes 

Risk  (95%  C.I.)a  p- Value 

a8)  Minimal 

Low  130 

0.0 

0.64  (0.23,1.83) 

0.368 

(n=521) 

Medium  260 

1.5 

High  131 

0.0 

b8)  Maximal 

Low  185 

0.5 

0.86  (0.43,1.73) 

0.673 

(n=742) 

Medium  371 

1.1 

High  186 

0.0 

Ranch  Hands  •  Log2  (Initial  Dioxin)  >  Adjusted 

Adj.  Relative 

Covariate 

Assumption 

Risk  (95%  C.L)a 

p-Value 

Remarks 

cS)  Minimal 

0.75  (0.26.2,21) 

0.583  AGE  (p=0.095) 

(n=521) 

d8)  Maximal 

0.86  (0.43,1.73) 

0.673 

•  • 

(n=742) 

*ReIacive  risk  for  a  twofold  mcreasc  in  dioxin. 

Note;  Minimal-Low:  32-93  ppc  Medium;  >93-292  ppc  High:  >292  ppc 

Maximal-Low:  23-56.9  ppt;  Medium:  >36.9-218  ppt;  High:  >218  ppt 


TABLE  7-18.  (Continued) 


Analysis  of  Malignant  Systemic  Neoplasms 
(Prostate) 


Assumption 

Ranch  Hands  •  Log2  (Initial  Dioxin)  •  Unadjusted 

Initial  Percent  EsL  Relative 

Dioxin  n  Yes  Risk  (95%  CL )» 

p-Value 

a9)  Minimal 

Low 

130 

0.0 

0.6^  (0.15;L82) 

0J22 

(n=521) 

Medium 

260 

0.8 

High 

131 

0.0 

b9)  Maximal 

Low 

185 

0.0 

1.04  (0.39,2.31) 

0.933 

(n=742) 

Medium 

371 

0.5 

High 

186 

0.0 

Ranch  Hands  •  Log2  (Initial  Dioxin)  •  Adjusted 

Adj.  Relative 

Covariate 

Assumption 

Risk  (95%  CL) 

P: 

-Value  Remarks 

c9)  Minimal 

(n=521) 

d9)  Maximal 

•• 

•• 

(n=742) 

•Relative  riik  for  a  twofold  increaie  in  dioxin. 

Adjusted  analysis  not  perfonned  due  to  the  sparse  number  of  abnormalities. 
Note:  Minimal-- Low:  32-93  ppc  Medium:  >93-292  ppc  Hij-H;  >292  ppc 

Maximal-Low:  23-36.9  ppt;  Medium:  >36.9-218  pp<;  High:  >213  ppL 


I 

B 
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TABLE  7>18.  (Continued) 

Analysis  of  Malignant  Systemic  Neoplasms 
(Testicles) 


Randi  Hands  •  Log2  (Initial  Dioxin)  •  Unadjusted 


Assumption 

Initial 

Dioxin 

n 

Percent 

Yes 

Est  Relative 

Risk  (95%  C.I.)a  p- Value 

alO)  Minimal 

Low 

130 

0.8 

0.59  (0.17;i.09) 

0.363 

(n=521) 

Medium 

260 

0.8 

High 

131 

0.0 

blO)  Maximal 

Low 

185 

0.0 

1.00  (0.44,2.30) 

0.999 

(n=742) 

Medium 

371 

0.8 

High 

186 

0.0 

Ranch  Hands 

•  Log2  (Initial  Dioxin)  •  Adjusted 

Adj.  Relative 

Covariate 

Assumption 

Risk  (95%  C.L)a 

p-Value 

Remarks 

clO)  Minimal 

0.59  (0.17J.09) 

0.363 

.. 

(n«521) 

dlO)  Maximal 

1.00  (0.44,2.30) 

0.999 

•  • 

(n=742) 

*ReI«a7e  ruk  for  i  twofold  increase  in  dioun. 

Note:  Minimal-- Low:  J2-93  ppc  Mediunn  >93-292  ppt;  High:  >292  ppt 

Maximal-Low:  23-36.9  ppt;  Medium:  >36.9-218  ppt;  High:  >218  ppt. 
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TABLE  7-18.  (Continued) 


Analysis  of  Malignant  Systemic  Neoplasms 
(Ill-Defined  Sites) 


Ranch  Hands  -  Log2  (Initial  Dioxin)  -  Unadjusted 

Initial  Percent  Est.  Relative 

Assumption _ Dioxin _ n _ Yes _ Risk  (95%  C.I.)  p-Value 


all)  Minimal 
(n»521) 

Low 

Medium 

High 

130 

260 

131 

0.0 

0.0 

0.0 

b  1 1 )  Maximal 
(n=742) 

Low 

Medium 

High 

185 

371 

136 

0.0 

0.0 

0.0 

■■ 

Ranch  Hands 

-  Log2  (Initial  Dioxin)  -  Adjusted 

Assumption 

Adj.  Relative 
Risk  (95^0  Cl.) 

p-Value 

Covariate 

Remarks 

cll)  Minimal 
(n=521) 

dll)  Maximal 
(n=742) 


Relative  ruk.  confidence  intervt],  and  p-vaJue  not  given  due  to  the  absence  of  abnormalities;  adjusted  analysis  not 
performed  due  to  the  absence  of  abnormalities. 

Note:  Minimal-Low:  32-9?  ppc  Medium;  >93-292  ppC  High;  >292  ppc 

Maximal-Low:  23-36.9  ppt;  Medium:  >36.9-218  ppt;  High;  >218  ppt. 


TABLE  7-18.  (Continued) 


Analysis  of  Malignant  Systemic  Neoplasms 
(Carcinoma  in  Situ  of  Penis) 


Ranch  Hands  -  Log2  (Initial  Dioxin)  •  Unadjusted 


Initial 

Percent  Est  Relative 

Assumption 

Dioxin 

n 

Yes  Risk  (95%  CL)  p- Value 

al2)  Minimal 

Low 

130 

0.0 

(n=521) 

Medium 

260 

0.0 

High 

131 

0.0 

bl2)  Maximal 

Low 

185 

0.0 

(n=742) 

Medium 

371 

0.0 

High 

186 

0.0 

Ranch  Hands 

•  Log2  (Initial  Dioxin)  •  Adjusted 

Adj.  Relative 

Covariate 

Assumption 

Risk  (95%  Cl.) 

p-Value  Remarks 

cl2)  Minimal 

■  .. 

(n«521) 

dl2)  Maximal 

•• 

(n=742) 

— :  Relative  risk,  confidence  interval,  and  p-value  not  given  due  to  the  absence  of  abnormalities;  adjusted  analysis  not 
performed  due  to  the  absence  of  abnormalities. 

Note:  Minimal-Low:  52-93  ppt;  Medium;  >93-292  ppt;  High:  >292  ppt. 

Maximal-Low:  23-36.9  ppt;  Medium;  >36.9-218  ppt;  High:  >218  ppt. 
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TABLE  7-18.  (Continued) 


Analysis  of  Malignant  Systemic  Neoplasms 
(Carcinoma  in  Situ  of  Other  and  Unspecified  Sites) 


Ranch  Hands  •  Log2  (Initial  Dioxin)  •  Unadjusted 


Initial  Percent  Est.  Relative 

Assumption _ Dioxin _ n _ Yes _ Risk  (95%  C.I.)  p-Value 


al3)  Minimal 

Low 

130 

0.8 

— 

(n=521) 

Medium 

260 

0.0 

High 

131 

0.0 

bl3)  Maximal 

Low 

185 

0.0 

•  • 

(n=742) 

Medium 

371 

0.3 

High 

186 

C.O 

Ranch  Hands 

•  Log2  (Initial  Dioxin)  •  Adjusted 

Assumption 

Adj.  Relative 

Risk  (95%  C.I.) 

p-Value 

Covariate 

Remarks 

cl3)  Minimal 
(n=521) 

~ 

- 

— 

dl3)  Maximal 
(n=742) 

— 

- 

— 

Relative  risk,  confidence  interva],  and  p-value  not  given  due  to  the  sparse  number  of  abnormalities;  adjusted 
analysis  not  performed  due  to  the  sparse  number  of  abnormaliiiet. 

Note:  Minimal-Low:  32-93  ppt;  Medium;  >93-292  ppc  High:  >292  ppc 

Maximal-Low:  25-36.9  ppt;  Medium:  >56.9-218  ppt;  High;  >218  ppt. 


TABLE  7-18.  (Continued) 


Analysis  of  Malignant  Systemic  Neoplasms 
(Hodgkin’s  Disease) 


Assumption 

Ranch  Hands  •  Log2  (Initial  Dioxin) « Unadjusted 

Initial  Percent  Est  Relative 

Dioxin  n  Yes  Risk  (95%  CL)  p- Value 

al4)  Minimal 

Low 

130 

0.0 

(n=521) 

Medium 

260 

0,0 

High 

131 

0.0 

bl4)  Maximal 

Low 

185 

0.0 

(n=742) 

Medium 

371 

0.0 

High 

186 

0.0 

Ranch  Hands  •  Log2  (Initial  Dioxin)  •  Adjusted 

Adj.  Relative 

Covariate 

Assumption 

Risk  (95%  CL) 

p- Value  Remarks 

cl4)  Minimal 

- 

(n=521) 

dl4)  Maximal 

(n=742) 

— :  Relative  risk,  confidence  interval,  and  p-value  not  given  due  to  the  absence  of  abnormalities;  adjusted  analysis  not 
performed  due  to  the  absence  of  abnormalities. 

Note:  Minimal-Low:  52-93  ppq  Medium;  >93-292  ppt;  High:  >292  ppt. 

Maximal-Low:  23-36,9  ppt;  Medium:  >56.9-218  ppt;  High:  >218  ppt. 
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TABLE  7-l£.  (Continued) 


Analysis  of  Malignant  Systemic  Neoplasms 
(Leukemia) 


Assumption 

Ranch  Hands • 

Initial 

Dioxin 

Log2  (Initial  Dioxin)  •  Unadjusted 

Percent  EsL  Relative 

n  Yes  Risk  (95%  CL)  p-Valuc 

alS)  Minimal 

Low 

130 

0.0 

.. 

(n=521) 

Medium 

260 

0.4 

High 

131 

0.0 

bl5)  Maximal 

Low 

185 

0.0 

•  • 

(n=742) 

Medium 

371 

0.3 

High 

186 

0.0 

Ranch  Hands 

*  Log2  (Initial  Dioxin)  -  Adjusted 

Adj.  Relative 

Covariate 

Assumption 

Risk  (95%  C.I.)a 

p-Value 

Remarks 

cl5)  Minimal 

(n=521) 

dl5)  Maximal 

•  • 

(n=742) 

— :  Relative  rut  confidence  interval,  and  p-vtlue  not  given  due  to  the  sparse  number  of  abnormalities:  adjusted 
analysis  not  performed  due  to  the  sparse  number  of  abnormalities. 

Note:  Minimal-Low:  52-93  ppt;  Medium:  >93-292  ppq  High;  >292  ppt. 

Maximal-Low;  25-36.9  ppt;  Medium;  >36  9-218  ppt;  High;  >218  ppt. 
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TABLE  7-18.  (Continued) 


Analysis  of  Malignant  Systemic  Neoplasms 
(Other  Malignant  Neoplasms  of  Lymphoid  and  Histiocytic  Tissue) 


Ranch  Hands  •  Log2  (Initial  Dioxin)  •  Unadjusted 

Assumption 

Inidal 

Dioxin  n 

Percent  Est  Relative 

Yes  Risk  (95%  Cl.)* 

^  p-Value 

al6)  Minimal 
(n=521) 

Low  130 

Medium  260 

.High  131 

0.0 

0.4 

0.0 

— 

bl6)  .Maximal 
(n=742) 

Low  185 

Medium  371 

High  186 

0.0  0.S4  (0.27,2.57) 

0.5 

0.0 

0.745 

Ranch  Hands  •  Log2  (Initial  Dioxin)  •  Adjusted 

Assumption 

Adj.  Relative 
Risk  (95%  C.I.) 

p-Value 

Covariate 

Remarks 

cl6)  Minimal 
(n=521) 

— 

dl6)  Maximal 
(n=742) 

— 

— 

— 

‘Relative  risk  for  a  twofold  increaM  in  dioxin. 

— ;  Reladve  risk,  conildence  interval,  and  p-vilue  not  given  due  to  the  sparse  number  of  abnormalities;  adjusted 
analysis  not  performed  due  to  the  sparse  nitmber  of  abnormalities. 

Note:  Minimal-Low:  52-93  ppt;  Medium:  >93-292  ppt;  High:  >292  ppt 

Maximal-Low:  23-56.9  ppt;  Medium:  >56.9-218  ppC  High:  >218  ppt. 
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TABLE  7.18.  (Continued) 


Analysis  of  Malignant  Systemic  Neoplasms 
(Ear,  Face,  Head,  and  Neck) 


Ranch  Hands  •  Logg  (Current  Dioxin)  and  Time  -  Unadjusted 

Percent  Yes/(n) 

Current  Dioxin 


Time  Est.  Relative 

Assumption  (Yrs.)  Low  Medium  High _ Risk  (95%  C.I.) _ p.Value 


el)  Minimal 
(n=521) 

<18.6 

>18.6 

0.0 

(72) 

0.0 

(58) 

0.0 

(128) 

0.0 

(132) 

0.0  -  . 

(54) 

0.0 

(77) 

tl)  Maximal 
(n=742) 

<18.6 

>18.6 

0.0 

(106) 

0.0 

(79) 

0.0 

(191) 

0.0 

(179) 

0.0 

(83) 

0.0 

(104) 

Ranch  Hands  •  Logg  (Current  Dioxin)  and  Time  •  Adjusted 

Assumption 

Time 

(Yrs.) 

Adj,  Relative 
Risk  (95%  C.I.) 

Covariate 

p- Value  Remarks 

gl)  Minimal 
(n=521) 

£18.6 

>18.6 

- 

hi)  Maximal 
(n=742) 

<18.6 

>18.6 

- 

_ 

Relative  ruk/conildetce  mtervil/p-vaiuc  not  given  due  to  the  absence  of  abnormalities;  adjusted  analysis  no: 
performed  due  to  the  absence  of  abnormalities. 

Note;  Minimal-Low:  >10-14.65  ppq  Medium:  >14.65-45.75  opt;  High:  >45.75  ppt. 

Maaimal-Low;  >5-9.01  ppt;  Medium:  >9.01-333  ppt;  High;  >33  3  ppt. 
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TABLE  7.18.  (Continued) 

Analysis  of  Malignant  Systemic  Neoplasms 
(Oral  Cavity,  Pharynx,  and  Larynx) 


Rauch  Hands  >  Log2  (Current  Dioxin)  and  Time  •  Unadjust'Hl 


Percent  Yes/(n) 
-Cmcat  Dioxin,. 


Assumption 

Time 

(Yrs.) 

Low 

Medium 

High 

Est  Relative 

Risk  (95%  C.I.)  p- Value 

e2)  Minimal 
(n»521) 

£18.6 

>18.6 

0.0 

(72) 

0.0 

(58) 

0.0 

(128) 

0.0 

(132) 

0.0 

(54) 

0.0 

(77) 

•• 

r.)  -Maximal 
(0=742) 

£18.6 

>18.6 

0.0 

(106) 

0.0 

(79) 

0.0 

(191) 

0.0 

(179) 

0.0 

(83) 

0.0 

(104) 

•  eS 

Ranch  Hands  *  Log2  (Current  Dioxin)  and  Time  •  Adjusted 

Assumption 

Time 

(Yrs.) 

Adj.  Relative 
Risk  (95%  CL) 

Covariate 

p- Value  Remarks 

g2)  Minimal 
(n=521) 

£18.6 

>18.6 

— 

h2)  Maximal 
(n=742) 

£18.6 

>18.6 

- 

••  mm 

Relative  mk/eoniidence  intervtL'p-vtlue  not  given  due  to  the  absence  of  abnormalities;  adjusted  analysis  not 
jserformed  due  to  the  absence  of  abnormalities. 

Note;  Minimal-Low;  >10-14.65  ppt;  Medium:  >14.65-43.75  ppq  High:  >45.73  ppt. 

Maximal-Low:  >3-9.01  ppt;  Medium:  >9.01 -33 J  ppt;  High:  >33 J  ppu 
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TABLE  7-18.  (Continued) 


Anaijils  of  Malignant  Systemic  Neoplasms 
(Brain) 


Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Unadjusted 

Percent  Yes/(n) 

Current  Dioxin 

Tune  Est  Relative 

Assumption  (Yrs.)  Low  Medium  Hi;;h _ Risk  (95‘H  C.I.) _ p»Value 


e3)  Minimal 
(n»521) 

<18.6 

>18.6 

0.0 

(72) 

0.0 

(58) 

0.0 

(128) 

0.0 

(132) 

0.0 

(54) 

0.0 

(77) 

f^)  Maximal 
(n-742) 

il8.6 

^18.6 

0.0 

(106) 

0.0 

(79) 

0.0 

(191) 

0.0 

(179) 

0.0 

(83) 

0.0 

(104) 

Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Adjusted 

Assumption 

Tunc 

(Yrs.) 

Adj.  Relative 
Risk  (95"o  C.I.) 

Covariate 

p-Valuc  Remarks 

g3)  Minimal 
(n=521) 

il8.6 

>18.6 

- 

- 

h3)  -Maximal 
(n=742) 

<18.6 

>18.6 

- 

- 

Reluivs  rnkyconfidenc*  mier»tVp-»»]u«  not  given  due  to  the  ibeence  ol  »bnoi7n*litiei;  edjusted  c  tiyjis  not 
performed  due  to  the  ibicnce  of  ibrtomtJitiei. 

Note:  MirJmtl-Low:  >10-14.63  ppt;  Medium;  >14.65-43.75  ppt;  High:  >45.73  ppt 

MliUnil-Low  >3-9.01  ppe  Medium;  >9.01-33-3  ppt;  High;  >33J  ppt. 
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TABLE  7.18.  (Continued) 


Analysis  of  Malignant  Systemic  Neoplasms 
(Thymus  and  Mediastinum) 


Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Unadjusted 


Percent  Yes/(a) 
Current  Diosin, 


Assumption 

Time 

(Yrs.) 

Low 

Medium 

High 

EsL  Relative 

Risk  (95%  C.I.)  p-Value 

e4)  Minimal 
(n=521) 

<18.6 

>18.6 

0.0 

(72) 

0.0 

(58) 

0.0 

(128) 

0.0 

(132) 

0.0 

(54) 

0.0 

(77) 

... 

f4)  Maximal 
(n=742) 

^18.6 

>18.6 

0.0 

(106) 

0.0 

(79) 

0.0 

(191) 

0.0 

(179) 

0.0 

(83) 

0.0 

(104) 

Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Adjusted 

Assumption 

Time 

(Yrs.) 

Adj.  Relative 
Risk  (95%  CL) 

Covariate 

p-Valuc  Remarks 

g4)  Minimal 
(n=521) 

<18.6 

>18.6 

— 

h4)  Maximal 
(n=742) 

<18.6 

>18.6 

- 

Reladve  risk/confidence  mJervil/jvviJue  rot  given  due  to  the  ibeence  of  timormalities;  adjusted  analysis  not 
performed  due  to  the  absence  of  abnormalities. 

Note:  Minim ai-Low:  >10-14.65  ppt;  .Medium;  >14.65-45.75  ppq  High:  >45.75  ppt. 

Maximal-Low;  >5-9.01  ppq  Mcoium;  >9.01-33J  ppt;  High;  >33J  ppt 
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TABLE  7-18.  (Continued) 

Analysis  of  Malignant  Systemic  Neoplasms 
(Thyroid  Gland) 


Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Unadjusted 
Percent  Yes/(n) 


Assumption 

Tune 

(Yrs.) 

Low 

Medium 

Hi^h 

Esl  Relative 

Risk  (95%  C.I.) 

p-Value 

e5)  Minimal 

(n=521) 

<18.6 

0.0 

0.0 

0.0 

(72) 

(123) 

(54) 

>13.6 

0.0 

0.0 

0.0 

« 

-- 

(58) 

(132) 

(77) 

i'5)  Maximal 

•  « 

(n=742) 

£18.6 

0.0 

0.0 

0.0 

•  • 

(106) 

(191) 

(83) 

>18.6 

0.0 

0.0 

0.0 

(79) 

(179) 

(104) 

Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Adjusted 

Time  Adj.  Relative  C 

"  ‘  ■  -Value  R 


Time  Adj.  Relative 

Assump^n  _ ^(Yrs.)  Risk  (95%  Cl. 


Covariate 

Remarks 


ReUlive  risk/crjnndmca  not  gWm  du*  to  th«  tbsenc*  of  tbnormtlitjet:  nijuited  tiulyiii  not 

perfom^H  due  to  the  ibwnce  of  iboormtiiiiej. 

Note;  >10-14.65  n>*:  Medium:  >14  65-i5.75  ppt;  Hi(th:  >45.75  ppt. 

idUinm-Low:  >5-9.01  pp<;  Medium:  >9  01 -33  J  ppt.  Iliith;  >33  J  ppt. 
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TABLE  7«1S.  (Continue) 

Analysis  of  Malignant  Systemic  Neoplasms 
(Bronchus  and  Lung) 


Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Unadjusted 


Percent  Ye$/(n) 
-Currgnt.DiQM , 


Assumption 

Time 

(Yrs.) 

Low 

Medium 

High 

EsL  Relative 

Risk  (95%  C.I.)  p. Value 

e6)  Minimal 
(n»521) 

^18.6 

>18.6 

0.0 

(72) 

0.0 

(38) 

0.8 

(128) 

0.0 

(132) 

0.0 

(54) 

0.0 

(77) 

••  •  • 

t6)  Maximal 
(n»742) 

<18.6 

>18.6 

0.0 

(106) 

0.0 

(79) 

0.5 

(191) 

0.0 

(179) 

0.0 

(83) 

0.0 

(104) 

Ranch  Hands  •  Log2  (Current  Dioxin) 

and  Time  •  Adjusted 

Assumption 

Time 

(Yrs.) 

Adj.  Relative 
Risk  (95%  Cl.) 

Covariatc 

p-Value  Remarks 

g6)  Minimal 
(n=521) 

il8.6 

>18.6 

- 

.. 

h6)  Maximal 
(n-742) 

£18.6 

>18.6 

- 

.. 

R*l»uv«  rUk/confid«nc«  tniCTviVj>.»ilu«  not  given  <hn  to  th«  tvma  number  of  ibnortitlitiej;  tdjutied  tnijyiii 
no«  performod  <iua  to  the  tparic  number  of  »bnorm«litie«. 

Not*:  Miflimttl-Low:  >10-14,63  pyr:  Medium:  >14.63-43.73  ppt;  High:  >43.73  ppt. 

MlXinul-Low:  >3-9.01  ppc  Medium;  >9.01-33.3  ppr.  High;  >33J  ppt 
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TABLE  7-18.  (Continued) 


Analysis  of  Malignant  Systemic  Neoplasms 
(Colon  and  Kectunr.) 


Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Unadjusted 


Percent  Ycs/(n) 
-CmrsnLPiQMi,. 


Assumption 

Tune 

(Yrs.) 

Low 

Medium 

Esl  Relative 

Risk  (95%  C.I.)  p- Value 

c7)  Minimal 
(n=521) 

£18.6 

>18.6 

0.0 

(72) 

0.0 

(58) 

0.0 

(128) 

0.0 

(132) 

0.0 

(54) 

0.0 

m) 

- 

f7)  -Maximal 
(n»742) 

£18.6 

>18.6 

0.0 

(106) 

0.0 

(79) 

0.0 

(191) 

0,0 

(179) 

0.0 

(83) 

0.0 

(104) 

m  m 

Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Adjusted 

Assumption 

Time 

(Yrs.) 

Adj.  Relative 
Risk  (95^0  C.r.) 

Covariatc 

p-Value  Remarks 

g7)  Minimal 
(n»521) 

£18.6 

>18.6 

-- 

h7)  Maximal 
(n=.742) 

£18.6 

>18.6 

- 

- 

Relative  riik/con/ltlence  in tervi I/p. value  not  jiven  chie  to  the  tbaence  .  f  ibnoimiiitici:  adjuited  tnalyiii  not 
perfortned  due  lo  the  abaence  of  abnormaliiiea. 

Nou:  .Klinimil-Low:  >10-14  63  ppt:  Medium;  >14.63-45.75  pp<:  Hitth:  >43.75  ppt. 

Muinul-'I-uw:  >3-9.01  pjn;  .Medium;  >9.01-33.3  ppt;  High;  >33.3  ppt. 


7-:04 


TABLE  7*18.  (Continued) 


Analysis  of  Malignant  Systemic  Neoplasms 
(Kidney  and  Bladder) 


Ranch  Hands « Log2  (Current  Dioxin)  and  Time  •  Unadjusted 

Percent  Yes/(a) 

Cunent  Dioxin 

liiiie  Est.  Re  Jtive 


Assumption 

(Yrs.) 

Low 

Medium 

High 

Risk  (95%  C.I.)a 

p-Value 

e8)  Minimal 

(n=521) 

£18.6 

0.0 

0.8 

0.0 

— 

— 

(72) 

(128) 

(54) 

>18.6 

0.0 

2.3 

0.0 

0.45  (0.10,1.94) 

0.28lb 

(58) 

(132) 

(77) 

f8)  Maximal 

•  • 

(n=742) 

£18.6 

0.0 

0.5 

0.0 

(106) 

(191) 

(83) 

>18.6 

1.3 

1.7 

0.0 

0.67  (0.27,1.62) 

0.372l> 

(79) 

(179) 

(104) 

Ranch  Hands  *  Log2  (Current  Dioxin)  and  Time  •  Adjusted 

Time  Adj.  Relative  Co’.  ariate 

Assumption  (Yrs.)  Risk  (95%  C.I.)^ _ p-Value _ Remarks 


g8)  Minimal 
(n=521) 

£18.6 

>18.6 

0.56  (0.13,2.41) 

0.435b 

AGE  (p=0.149) 

h8)  Maximal 
(n=742) 

£18.6 

>18.6 

0.67  (0.27,1.62) 

0.372b 

— 

*Rel>dve  ruk  for  i  twofold  increuo  in  dioxin. 

^est  of  jignificxnce  for  reixuve  risk  equxl  lo  1  (current  dioxin  continuous,  tune  eitegoriied). 

Relative  risk/confidence  interval/p-vslue  not  given  duo  to  tho  spars*  number  of  almormaiities. 
Nolo:  Minimal-- Low:  >10-14.63  ppt;  Medium:  >14.63-45.73  ppt;  High:  >43.73  ppt. 

Mliinui-Low:  >3-9.01  ppu  Medium:  >9.01 -33 J  ppt;  High:  >33.3  ppt. 
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TABLE  7>18.  (Continued) 


Analysis  of  Malignant  Systemic  Neoplasms 
(Prostate) 


Ranch  Hands  -  Log2  (Current  Dioxin)  and  Time  •  Unadjusted 

Percent  Yes/(n) 

Current  Dioxin  .  _ 

Tline  Esl  Relative 


Assumption  (Yrs.)  Low  Medium  High _ Risk  (95%  C.I.) _ p-Value 


e9)  Minimal 

.. 

(n=521) 

<18.6 

0.0 

0.8 

0.0 

(72) 

(128) 

(54) 

>18.6 

0.0 

0.8 

0.0 

(58) 

(132) 

(77) 

r9)  Maximal 

.. 

(n=742) 

<18.6 

0.0 

0.5 

0.0 

(106) 

(191) 

(83) 

>18.6 

0.0 

0.6 

0.0  — 

(79) 

(179) 

(104) 

Ranch  Hands  •  I 

Log2  (Current  Dioxin)  and  Time  -  Adjusted 

Time 

Adj.  Relative 

Covariatc 

Assumption 

(Yrs.) 

Risk  (95%  C.I.) 

p-Value  Remarks 

g9)  Minimal 

(n=521) 

£18.6 

— 

— 

>18.6 

— 

— 

h9)  Maximal 

••  •• 

(n=742) 

£18.6 

— 

— 

>18.6 

•• 

•• 

Reittive  riik/con/idence  intmtl/p-vilue  noc  given  chw  to  tT  j  ipane  number  of  ibnormtJilies;  adjuited  tnaiysii 
not  performed  due  to  the  ipene  number  of  ibnormalitier. 

Note:  Minimil --Low:  >10-14.65  ppt:  Medium:  >14.65-45.75  ppi:  High:  >45.75  ppL 

.Miximil-Low:  >5-9.01  ppt;  Medium:  >9.01-33J  ppt:  High:  >33.3  ppt. 
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TABLE  7-18.  (Continued) 


Analysis  of  Malignant  Systenuc  Neoplasms 
(Testicles) 


Ranch  Hands  ■<  Log2  (Current  Dioxin)  and  Time  •  Unadjusted 


Percent  Yes/(n) 

-CmsntEdam. 


Time 

Assumption  (Yrs.) 

Low 

Medium 

High 

Est  Relative 

Risk  (95%  C.I.)a 

p-Valuc 

elO)  Minimal 

(n=521)  <18.6 

1.4 

0.8 

0.0 

0.63  (0.12,3.29) 

0.58  lb 

(72) 

(128) 

(54) 

>18.6 

0.0 

0.8 

0.0 

— 

“ 

(58) 

(132) 

(77) 

flO)  Maximal 

— 

(n=742)  <;18.6 

0.0 

1.0 

0.0 

1.13  (0.39,3.28) 

0.828b 

(106) 

(191) 

83) 

>18.6 

0.0 

0.6 

0.0 

— 

— 

(79) 

(179) 

(104) 

Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Adjusted 


Assumption 

□ 

Adj.  Relative 

Risk  (95%  Cl.) 

p- Value 

Covariate 

Remarks 

glO)  Minimal 

.. 

mm 

(n=521) 

£18.6 

— 

— 

.-18.6 

— 

— 

hlO)  Maximal 

mm 

(n=742) 

<18.6 

— 

— 

>18.6 

— 

— 

‘Reluive  risk  for  a  twofoli  increaso  in  dioxin. 

^Test  of  significance  for  relative  risk  equal  to  I  (current  dioxin  continuous,  time  categorized). 

— ;  Relative  risk/conricence  intervaVp-value  not  given  due  to  the  sparse  number  of  abnormalities;  adjusted  analysis 
not  performed  due  to  the  sparse  number  of  abrsormalities. 

Mote:  Minimal-Low:  >10-14.63  ppq  Medium;  >14.65-45.73  ppt;  High;  >45.75  ppt. 

Maximal-Low:  >5-9.01  ppt;  Medium:  >9.01-33J  ppt;  High;  >33.3  ppt. 
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TABLE  7-18.  (Continued) 


Analysis  of  Malignant  Systemic  Neoplasms 
(Ill-Deflned  Sites) 


Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  -  Unadjusted 


Percent  Yes/(n) 


Time 

As-iumption  (Yrs.) 

Low 

Medium 

High 

Esl  Relative 

Risk  (95%  C.I.) 

p-Value 

ell)  Minimal 

(n=521)  <18.6 

0.0 

0.0 

0.0 

— 

.. 

(72) 

(128) 

(54) 

>18.6 

0.0 

0.0 

0.0 

— 

.. 

(58) 

(132) 

(77) 

fll)  Maximal 

(n=742)  <18.6 

0.0 

0.0 

0.0 

— 

.. 

(106) 

(191) 

(83) 

>18.6 

0.0 

0.0 

0.0 

— 

•  • 

(79) 

(179) 

(104) 

Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  >  Adjusted 


Assumption 

Time 

(Yrs.) 

Adj.  Relative 

Risk  (95%  C.I.) 

p-Value 

Covariate 

Remarks 

gll)  Minimal 

(n=521) 

£18.6 

— 

— 

>18.6 

-- 

— 

hll)  Maximal 

(n=742) 

<18.6 

— 

— 

>18.6 

•• 

•• 

Relanve  rijic/confidenca  intmil/p-v«Jue  not  given  due  u>  the  tbeence  of  ebnormilitiej;  idjusted  enelysis  not 
perfonned  due  to  the  absence  of  sbncrmilities. 

Note:  Minimal-Low:  >10-14.65  ppe  Medium;  >14.65-45.75  ppt  High:  >45.75  ppt. 

Maximal-Low;  >5-9.01  ppi;  Medium;  >9.01-33J  ppt;  High;  >33J  ppt 


TABLE  7-18.  (Continued) 


Analysis  of  Malignant  Systemic  Neoplasms 
(Carcinoma  in  Situ  of  Penis) 


Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Unadjusted 


Percent  Yes/(n) 
■Xuirem 


Time 

Assumption  ( Yrs . ) 

Low 

Medium 

High 

Est.  Relative 

Risk  (95%  C.I.) 

p-Value 

el2)  Minimal 

.. 

(n=521)  <18.6 

0.0 

0.0 

0.0 

— 

. 

(72) 

(128) 

(54) 

>18.6 

0.0 

0.0 

0.0 

— 

— 

(58) 

(132) 

(77) 

fl2)  Maximal 

(n=742)  <18.6 

0.0 

0.0 

0.0 

— 

(106) 

(191) 

(83) 

>18.6 

0.0 

0.0 

0.0 

— 

— 

(79) 

(179) 

(104) 

Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Adjusted 

Time  Adj.  Relative  Covariate 

Assumption  (Yrs.)  Risk  (95%  C.I.) _ p-Value _ Remarks 


gl2)  Minimal 
(n=:521) 

£18.6 

>18.6 

— 

- 

hi 2)  Maximal 
(n=742) 

<18.6 

>18.6 

•• 

•• 

— :  Relative  risk/con/Idence  mtervtl/p-valae  not  given  due  to  the  absence  of  abnormalities;  adjusted  analysis  not 
performed  due  to  the  absence  of  abnonnalities. 

Note:  Minimal-Low;  >10-14.63  ppt;  Medium;  >14.63-45.75  ppe  High:  >43.73  ppL 

Miaimal-Low:  >3-9.01  ppu  Medium:  >9.01 -33 J  ppt;  High;  >33 J  ppt. 


.  TABLE  7-18.  (Continued) 


X 


Analysis  of  Malignant  Systemic  Neoplasms 
(Carcinoma  in  Situ  of  Other  and  Unspecified  Sites) 


Ranch  Hands  -  Log2  (Current  Dioxin)  and  Time  Unadjusted 

Percent  Ycs/(n) 

Current  Dioxin 

Time  Est  Relative 

Assumption  (Yrs.)  Low  Medium  High _ Risk  (95%  C.I.) _ p-Value 

el3)  Minimal 


(n=521)  <18.6 

1.4 

0.0 

0.0 

.  — 

(72) 

(128) 

(54) 

>18.6 

0.0 

0.0 

0.0 

" 

(58) 

(132) 

(77) 

Maximal 

-- 

(n=742)  <18.6 

0.0 

0.5 

0.0 

” 

(106) 

(191) 

(83) 

>18.6 

0.0 

0.0 

0.0 

— 

(79) 

(179) 

(104) 

Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Adjusted 

Assumption 

Tune 

(Yrs.) 

Adj.  Relative 

Risk  (95%  Cl.) 

p-Value 

Covariate 

Remarks 

gl3)  Minimal 

mm 

(n=521) 

<18.6 

— 

— 

>18.6 

— 

" 

hi 3)  Maximal 

•  • 

(n=742) 

<18.6 

— 

— 

>13.6 

•• 

— :  Reluive  rijk/coniiden«  mtervd/p-vtlue  not  given  due  to  the  sptne  number  of  abnormiliues;  adjusted  analysis 
not  performed  due  to  the  sparse  number  of  abnormalities. 

Note:  Minimal-Low:  >10-14.65  ppt;  Medium;  >14.65-45.73  pot;  High:  >43.73  ppt. 

MsTimal-Low:  >3-9.01  ppq  Medium;  >9.01-33J  ppt;  High;  >33J  ppt. 
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TABLE  7-18.  (Continued) 


Analysis  of  Malignant  Systemic  Neoplasms 
(Hodgkin’s  Disease) 


Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  -  Unadjusted 

Percent  Yes/(n) 

Current  Dioxin 


Time  Esl  Relative 

Assumption  (Yrs.)  Low  Medium  High _ Risk  (95%  C.I.) _ p- Value 


el4)  Minimal 
(n=521) 

<18.6 

>18.6 

0.0 

(72) 

0.0 

(58) 

0.0 

(128) 

0.0 

(132) 

0.0 

(54) 

0.0 

(77) 

fl4)  Maximal 
(n=742) 

<18.6 

>18.6 

0.0 

(106) 

0.0 

(79) 

0.0 

(191) 

0.0 

(179) 

0.0 

(83) 

0.0 

(104) 

Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Adjusted 

Assumption 

Time 

(Yrs.) 

Adj.  Relative 
Risk  (95%  C.I.) 

Covariate 

p- Value  Remarks 

gl4)  Minimal 
(n=521) 

<18.6 

>18.6 

- 

_ 

hi 4)  Maximal 
(n=742) 

^18.6 

>18.6 

- 

— :  Relative  riek/confidence  intervel/p-vilue  not  given  due  to  the  absence  of  ibnormaliiies;  adjusted  analysis  not 
perfoimed  due  to  the  absence  of  abnormalities. 

Note:  Minimal-Low:  >10-14.65  ppq  Medium:  >14.65-45.75  ppq  High:  >45.75  ppt. 

Maximal-Low:  >5-9.01  ppt;  Medium:  >9.01-3313  ppq  High;  >33J  ppq 
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TABLE  7-18.  (Continued) 


Analysis  of  Malignant  Systemic  Neoplasms 
(Leukemia) 


Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Unadjusted 


Percent  Yes/(n) 

..Current  Dip?uiL. 


Time 

Est.  Relative 

Assumption 

(Yrs.) 

Low 

Medium 

High 

Risk  (95%  C.I.)  p-Value 

el5)  Minimal 

.. 

(n=521)  <18.6 

0.0 

0.0 

0.0 

— 

(72) 

(128) 

(54) 

>18.6 

0.0 

0.8 

0.0 

— 

(58) 

(132) 

(77) 

fl5)  Maximal 

e>-> 

(n=742) 

<18.6 

0.0 

0.0 

0.0 

.. 

(106) 

(191) 

(8?) 

>18,6 

0.0 

0.6 

0.0 

(79) 

(179) 

(104) 

Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Adjusted 

Time 

Adj.  Relative 

Covariatc 

Assumption 

(Yrs.) 

RisK  (95%  C.I.) 

p-Value  Remarks 

gl5)  Minimal 

(n=521) 

<18.6 

— 

— 

>18.6 

- 

— 

hi 5)  Maximal 

(n=742) 

<18.6 

— 

— 

>18.6 

•• 

•• 

Relative  riilt/confidence  mterval/p-value  not  given  due  to  the  ipane  number  of  abnormalities;  adjusted  analysis 
not  performed  due  to  the  sparse  number  of  abnormalities. 

Note;  Minimal-Low:  >10-14.63  ppq  Medium:  >14.65-43.73  ppt;  High:  >43.73  ppt. 

Maximal-Low:  >3-9.01  ppc  Medium:  >9.01-333  ppt;  High;  >333  ppt. 


TABLE  7*18.  (Continued) 


Analysis  of  Malignant  Systemic  Neoplasms 
(Other  Malignant  Neoplasms  of  Lymphoid  and  Histiocytic  Tissue) 


Ranch  Hands  •  Log2  (Current  Diorin)  and  Time  •  Unadjusted 


Percent  Yes/(n) 
Current  Dioxin 


■nme 

Assumption  (Yrs.) 

I  ow 

Medium 

Est  Relative 

High  Risk  (95%  C.I.)a 

p-Valuc 

el6)  Minimal 

(n=521)  il8.6 

0.0 

0.0 

0.0 

(72) 

(128) 

(54) 

>18.6 

0.0 

0.8 

0.0 

—  . 

(58) 

(132) 

(77) 

fl6)  Maximal 

(n=742)  il8.6 

0.0 

0.0 

0.0 

.. 

(106) 

(191) 

(83) 

>18.6 

1.3 

0.6 

0.0  0.46  (0.09,2.26) 

0.338b 

' 

(79) 

(179) 

(104) 

Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Adjusted 

Time 

Adj.  Relative 

Covariate 

Assumption  (Yrs.) 

Risk  (95%  C.I.) 

p- Value  Remarks 

gl6)  Minimal 

•• 

(n=521)  <18.6 

— 

.. 

>18.6 

— 

— 

hi 6)  Maximal 

.. 

(n=742)  <18.6 

— 

— 

>18.6 

— 

•• 

'Relative  risk  for  a  rwofoM  increase  in  dioxin. 

'’Test  of  significance  for  relative  risk  equal  to  1  (current  dioxin  continuous,  linte  cafgorized). 

Relative  risk/confidence  interval/{>-vilue  not  given  due  to  die  sparse  number  of  abnormalities;  adjusted  analysis 
not  performed  due  the  sparse  number  of  abnormalities. 

Note:  Miaimal-Low;  >10-14.65  ppt;  Medium;  >14.65-45.73  ppu  High:  >43.75  ppt. 

Muimil-Low:  >3-9.01  ppe  Medium:  >9.01-33J  ppt;  High;  >33J  ppt. 
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V, 


TABLE  7>18.  (Continued; 


Analysis  of  Malignant  Systemic  Neoplasms 
(Ear,  Face,  Head,  and  Neck) 


11)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  •  Unadjusted 


Current 

Dioxin  Percent  Ext  Relative 

Category _ n _ Yes _ Contrast _ Risk  (95%  C.I.) _ p-Value 


Background 

786 

0.1 

All  Categories 

•  « 

Unknown 

3-15 

0.0 

Unknown  vs.  Backjpound 

•  • 

0.999 

Low 

196 

0.0 

Low  vs.  Background 

•• 

0.999 

High 

187 

0.0 

High  vs.  Background 

-- 

0.999 

Total 

1^14 

jl)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  •  Adjusted 


Current 

Dioxin 

Category 

n 

Contrast 

Adj.  Relative 
Rbk  (95%  C.l.) 

p-Valuc 

Covariate 

Remarks 

Background 

786 

All  Categories 

•  • 

•  • 

Unknown 

345 

Unknown  vs.  Background 

•  • 

Low 

196 

Low  vs.  Background 

— 

•• 

High 

187 

High  vs.  Background 

•• 

•• 

Total 

1.514 

— ;  Relative  riik/confidence  iniervil/p-vilue  not  given  due  to  the  spane  number  of  abnormaJities;  idjuited  analysis 
not  performed  due  to  the  sparse  number  of  abnormalities. 

Note:  Background  (Comparisons):  Current  Dioxin  ^10  ppt. 

Unknown  (Ranch  Hands):  Current  Dioxin  slO  ppc 
Low  (Ranch  Hands):  13  ppt  <  Current  Dioxin  i33J  ppt 
High  (Ranch  Hands):  Current  Dioxm  ?33-3  ppt 
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T.\BLE7-18.  (Continued) 


Analysis  of  Malignant  Systemic  Neoplasms 
(Oral  Cavity,  Pharynx,  and  Larynx) 


i2)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  -  Unadjusted 


Cunent 

Dioxin  Percent  Est  Relative 

Category _ n _ Yes _ Contrast _ Risk  (95%  C.I.) _ p«Value 


Background 

786 

0.1  All  Categories 

■  — 

Unknown 

345 

0.0  Unknown  vs.  Background 

0.999 

Low 

196 

0.0  Low  vs.  Background 

0.999 

High 

187 

0.0  High  vs.  Background 

0.999 

Total 

U14 

j2) 

Ranch 

Hands  and  Comparisons  by  Current  Dioxin  Category  -  .Adjusted 

Current 

Dioxin 

Adj.  Relative 

Covariate 

Category 

n 

Contrast 

Risk  (95%  C.I.) 

p-Value  Rmrarks 

background 

786 

All  Categories 

• 

•  0  0  0 

Unknown 

345 

Unknown  vs.  Background 

•  • 

•  • 

Low 

196 

Low  vs.  Background 

— 

•• 

High 

187 

High  vs.  Background 

•• 

•• 

Total 

U14 

Relative  risk/copridence  interval/p-vilue  not  given  due  to  the  apane  number  of  abnormiJities;  adjusted  analysis 
not  performed  due  to  the  sparse  number  of  abnormalities. 

Mote:  Backgro’tnd  (Comparisons):  Cunent  Dioxin  ilO  ppt. 

Unknown  (Ranch  Hands);  Current  Dioxin  ^10  ppc 
Low  (Ranch  Hands);  13  ppt  <  Cuneru  Dioxin  5l33J  ppt 
High  (Ranch  Hands);  Current  Dioxin  >33J  ppt 
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TABLE  7-18.  (Continued) 


Analysis  of  Malignant  Systemic  Neoplasms 
(Brain) 


i3)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  • 

Unadjusted 

Current 

Dioxin 

Percent 

Est  Relative 

Category 

n 

Yes 

Contrast 

Risk  (95%  C.L) 

p-VaJue 

Background 

786 

0.0 

All  Categories 

•* 

Unknown 

345 

0.0 

Unknown  vs.  Background 

•  m 

•  • 

Low 

196 

0.0 

Low  VI  Background 

•  • 

m  m 

High 

187 

0.0 

High  vs.  Background 

•  • 

•* 

Total 

t.5l4 

j3) 

Ranch  Hands 

and  Comparisons  by  Current  Dioxin  Category 

-  .Vdjusteu 

Current 

Dioxin 

Adj.  Relative 

Covariate 

Category 

n 

Contrast  Risk  (95*^  C.I.)  p-Value 

Remarks 

Background 

786 

All  Categories 

•  • 

•• 

Unknown 

345 

Unknown  vs.  Backgrouf.d 

•  • 

Low 

196 

Low  vs.  Background 

•  • 

High 

187 

High  vs.  Background 

•  • 

Total 

U14 

Relitive  riik/confidmce  imrrv< I/p- value  no(  given  due  to  the  ihtence  of  ibnormtJiuei;  tdjuiitd  uitlyjit  not 
performod  due  lo  die  »k«ence  of  ahtiormajiuei. 

Not*:  Background  (Comptruom):  Cuneni  Dioiin  5IO  ppt 

Unknown  (Ranch  Hand*):  Current  Dioam  5IO  ppc 
Low  (Ranch  Handi);  13  ppt  <  Current  Dioim  iJ3J  ppt. 

High  (Ranch  Handj):  Current  Dioam  >33  3  ppa. 
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TABLE  7*18.  (Continued) 


Analysis  of  Malignant  Systemic  Neoplasms 
(Thymus  and  Mediastinum) 


14)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  •  Unadjusted 


Current 

Dioxin 

Percent 

EsL  Relative 

Category 

n 

Yes 

Contrast  Risk  (9356  C.I.) 

p-Valuc 

Background 

786 

0.0 

All  Categories 

•  • 

Unknown 

345 

0.3 

Unknown  vs.  Background 

0.610 

Low 

196 

0.0 

Low  vs.  Background 

High 

187 

0.0 

High  vs.  Background 

•  • 

Total 

lji4 

j4) 

Ranch 

Hands  and  Comparisons  by  Current  Dioxin  Category  • 

.Adjusted 

Current 

Dioxin 

Adj.  Relative 

Covariate 

Category 

n 

Contrast  Risk  (93%  C.I.)  o-Value 

Remarks 

Background 

786 

AU  Categories 

•  •  » 

Unknown 

3.13 

Unknown  vs.  Background 

Low 

196 

Low  vs.  Background 

High 

187 

High  vs.  Background 

Total 

U14 

Relative  nak/con/idence  interval/p-value  not  given  due  M  the  jparae  numb«  of  abnermajiliea;  adjusted  analysis 
not  performed  due  to  the  sparse  number  of  abnormalities. 

Notet  Background  (Comparivjns):  Current  Oiotin  slO  ppt. 

Unknown  (Ranch  Handa):  Current  Dioain  slO  ppt 
Low  (Ranch  Hands);  13  ppt  <  Current  Dioain  i33J  ppt 
High  (Ranch  Hands);  Current  Dioain  >33J  ppt 
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TABLE  7-18.  <Coniinued) 


I 
I 

Analysis  of  Malignant  Systemic  Neoplasms 

(Thryctd  Gland)  ■ 


i5)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  •  Unadjusted 


Current 

Dioxin 

Category 

n 

Percent 

Yes 

Contrast 

EsL  Relative 

Risk  (95%  C.I.) 

p- Value 

Background 

786 

0.0 

All  Categories 

•  ■ 

Unknown 

345 

0.0 

Unbtown  vs.  Background 

•  • 

Low 

196 

0.0 

Low  vt  Background 

•• 

•  • 

High 

187 

0.0 

High  vs.  Background 

•• 

•  • 

Totai 

1.5  Id 

jS)  Ranch  Hands  and  Camparisons  by  Current  Dioxin  Category  .  Adjusted 


Current 

Dioxin 

Category 

n 

Contrast 

Adj.  Relative 
Risk  (95%  C.I.) 

p-Value 

Covariate 

Remarks 

Background 

786 

All  Categories 

•  « 

•  • 

Unknown 

345 

Unknown  vs.  Background 

•  « 

•  • 

Low 

196 

Low  vs.  Background 

•• 

•  • 

High 

187 

High  vs.  Background 

•• 

•• 

Total 

1J14 

Relaiive  risk/confidence  intervil/p-vjJue  no«  (tiv?n  du«  to  the  tbtence  of  abnormiJiUM;  idjutied  inelyaii  not 
performed  due  to  the  abience  of  ibnormelitie*. 

Note:  Background  (Comparijonj):  Current  Dioam  ^10  ppt 

Unknown  {Ranch  Hands):  Cunent  Dioain  <10  ppt 
Low  (Rarveh  Hindi):  13  ppt  <  Current  Dioain  iJ3.3  ppt 
High  (Ranch  Handi):  Current  Dioain  >33.3  ppt 


TABLE  7-18.  (Continued) 

Analysis  of  Malignant  Systemic  Neoplasms 
(Bronchus  and  Lung) 


i6)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  •  Unadjusted 


Current 

Dioxin 

Category 

n 

Percent 

Yes 

Contrast 

EsL  Relative 

Risk  (95%  C.L) 

p-Value 

Background 

786 

0.0 

All  Categories 

— 

Unknown 

345 

0.6 

Unknown  vs.  Background 

•  • 

0.186 

Low 

196 

0.5 

Low  vs.  Background 

•• 

0.400 

High 

187 

0.0 

High  vs.  Background 

•• 

*• 

Total 

1JI4 

jd)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  -  Adjusted 


Current 

Dioxin 

Category 

n 

Contrast 

Adj.  Relative 
Risk  (95%  C.I.) 

p-Va!ue 

Covariate 

Remarks 

.  Background 

786 

*A11  Categories 

•  • 

•• 

Unknown 

345 

Unknown  vs.  Background 

Low 

196 

Low  vs.  Background 

•  • 

W. 

High 

187 

High  vs.  Background 

Total 

1.514 

Relative  risk/confidence  interval/p-vtlue  not  given  due  to  the  spane  number  of  abnormalities;  adjusted  analysis 
not  performed  due  to  the  sparse  number  of  abnormalities. 

Note:  Background  (Comparisons):  Current  Oioain  slO  ppt 

Unknown  (Ranch  Handa):  Current  Oioain  slO  ppc 
Low  (Ranch  Hands):  13  ppt  <  Current  Dioxin  ppt 
High  (Ranch  Hands):  Current  Dioxin  >33J  ppt 
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TABLE  7-18.  (Continued) 


Analysis  of  Malignant  Systemic  Neoplasms 
(Colon  and  Rectum) 


17)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  •  Unadjusted 


Cunent 

Dioxin  Percent  Est  Relative 

Category _ n _ ^  _ Contrast _ Risk  (95%  Cl.) _ p»Value 


^kground 

786 

0.3  AH  Categories 

- 

Unknown 

345 

0.0  Unknown  vs.  Background 

0.999 

Low 

196 

0.0  Low  vs.  Background 

0.999 

High 

187 

0.0  High  vs.  Background 

0.999 

Total 

U14 

P) 

Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  - 

Adjusted 

Current 

Dioxin 

Adj.  Relative 

Covariate 

Category 

n 

Contrast  Risk  (95%  C.I.)  p- Value 

Remarks 

Background 

786 

All  Categories 

— 

Unknown 

345 

Unknown  vs.  Background 

Low 

196 

Low  vs.  Background 

High 

187 

High  vs.  Background 

Total 

U14 

Relative  rblt/confidenca  intervtl/p-value  not  given  due  to  the  jpane  number  of  abnonniJities:  adjusted  analysis 
not  performed  due  to  the  sparse  number  of  abnormalities. 

Note:  Background  (Comparisons):  Current  Dioxin  ilO  ppt. 

Unknown  (Ranch  Hands):  Current  Dioxin  jIO  ppt 
Low  (Ranch  Hands):  13  ppt  <  Current  Dioxin  i33.3  ppt 
High  (Ranch  Hands):  Cunent  Dioxin  >33J  ppt 
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TABLE  7<18.  (Continued) 


r 


Analysis  of  Malignant  Systemic  Neoplasms 
(Kidney  and  Bladder) 


i8)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  -  Unadjusted 


Current 

Dioxin 

Category 

n 

Percent 

Yes  Contrast 

EsL  Relative 

Risk  (95%  CJ.) 

p-Value 

Background 

786 

0.3 

All  Categories 

0.006 

Unknown 

345 

0.3 

Unknown  vs.  Background 

1.14  (0.10,12.61) 

0.999 

Low 

196 

2.0 

Low  vs.  Background 

8.17  (1.49.44.91) 

C.033 

High 

187 

0.0 

High  vs.  Background 

0.999 

Toul 

1.514 

j8) 

Ranch  Hands 

and  Comparisons  by  Current  Dioxin  Category 

•  .Adjusted 

Current 

Dioxin 

Adj.  Relative 

Covariate 

Category 

n 

Contrast  Risk  (95%  C.L)  p-VaJue 

Remarks 

Background 

786 

All  Categories 

0.041 

age  (p=0.036) 

Unknown 

345 

Unknown  vs.  Background 

1.13  (0.10,12.55) 

0.923 

Low 

196 

Low  vs.  Background 

8.60  (1.55.47,71) 

0.014 

High 

Total 

187 

U14 

High  vs.  Background 

Relativ  ruk/confidence  interval/p-value  not  given  due  to  the  apane  number  of  abnormaJities. 
Note:  Bt  ;kground  (Comparisons);  Current  Dioain  ^10  ppL 

Unknown  (Ranch  Hands):  Current  Dioxin  :JlO  ppt. 

Low  (Ranch  Hands);  13  ppt  <  Current  Dioxin  £33J  ppt. 

High  (Ranch  Hands):  Current  Dioxin  >33J  ppc 


TABLE  7-18.  (Continued) 


Analysis  of  Malignant  Systemic  Neoplasms 
(Prostate) 


i9)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category 

Current 

Dioxin  Pert«m  Est  Relative 

Category  n  Yes  Contrast  Risk  (95%  C.I.) 

-  Unadjusted 

p-Vaiue 

Background 

786 

0.5 

All  Categories 

— 

Unknown 

345 

0.0 

Unknown  vs.  Background 

0.466 

Low 

196 

1.0 

Low  vs.  Background  2.02  (0.37,11.08) 

0.688 

High 

187 

0.0 

High  vs.  Background 

0.850 

Total 

1.514 

j9) 

Ranch  Hands 

and  Comparisons  by  Current  Dioxin  Category  -  .Adjusted 

Current 

Dioxin 

Adj.  Relative 

Covariate 

Category 

n 

Contrast  Risk  (95%  C.l.)  p-Value 

Remarks 

Background 

786  ■ 

All  Categories 

AGE  (p<0.001) 

Unknown 

345 

Unknown  vs.  Background 

Low 

196 

Low  vs.  Background  2.28  (0.40,12.96)  0.353 

High 

187 

High  vs.  Background 

Total 

U14 

Relative  mk/confidence  intervil/p-value  not  given  due  to  the  jpane  number  of  abnormalities. 
Note:  Background  (Comparisons):  Current  Dioxin  ppc 

Unknown  (Ranch  Hands):  Current  Dioxin  ^10  ppt. 

Low  (Ranch  Hands);  15  ppt  <  Cunent  Dioxin  £33J  ppt. 

High  (Ranch  Hands):  Current  Dioxin  >33  J  ppc 
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TABLE  7.18.  (Continued) 


Analysis  of  Malignant  Systemic  Neoplasms 
(Testicles) 


ilO)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  *  Unadjusted 

Current 

Dioxin  Percent  Est  Relative 

Category _ n _ Vm _ Contrast _ Risk  (95%  C.L) _ p- Value 


Background 

786 

0.0 

All  Categories 

— 

Unknown 

345 

0.0 

Unknown  vs.  Background 

•  • 

Low 

196 

1.0 

Low  vs.  Background 

0.079 

High 

187 

0.0 

High  vs.  Background 

-- 

Total 

1,514 

JIO) 

Ranch 

Hands 

and  Comparisons  by  Current  Dioxin  Category  -  Adjusted 

Current 

Dioxin 

Category 

n 

Contrast 

Adj.  Relative 
Risk  (95%  C.I.) 

p-Value 

Covariate 

Remarks' 

Background 

786 

.  All  Categories 

—  ' 

- 

Unknown 

345 

Unknown  vs.  Background 

•  • 

Low 

196 

Low  vs.  Background 

— 

— 

High 

187 

High  vs.  Background 

— 

-• 

Total 

U14 

— :  Relative  risk/confidence  interval/p-value  not  given  due  to  the  sparse  number  of  abnormalities;  adjusted  analysis 
not  performed  due  to  the  sparse  number  of  abnormalities. 

Note:  Background  (Comparisons):  Current  Dioain  ^10  ppt* 

Unknown  (Ranch  Hands):  Current  Dioxin  ilO  ppf. 

Low  (Ranch  Hands):  15  ppt  <  Cunent  Dioxin  5333  ppc 
High  (Ranch  Hands);  Current  Dioxin  >333  ppc 
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TABLE  7*18.  (Continued) 


Analysis  of  Malignant  Systemic  Neoplasms 
(lil'Defined  Sites) 


ill)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  •  Unadjusted 


Current 


Dioxin 

Percent  EsL  Relative 

Category 

n 

Yes  Contrast  Risk  (95%  CJ.) 

p-Value 

Background 

786 

0.0  All  Categories 

- 

Unknown 

345 

0.0  Unknown  vs.  Background 

.. 

Low 

196 

0.0  Low  vs.  Background 

-• 

High 

187 

0.0  High  vs.  Background 

•• 

Total 

U14 

jll) 

Ranch 

Hands  and  Comparisons  by  Current  Dioxin  Category 

-  .Adjusted 

Current 

Dioxin 

Adj.  Relative 

Covariate 

Category 

n 

Contrast  Risk  (95%  CJ.)  p-Value 

Remarks 

Background 

786 

All  Categories 

— 

Unknown 

345 

Unknowtr  vs.  Background 

Low 

196 

Low  vs.  Background 

High 

187 

High  vs.  Background 

Total 

1414 

Relative  risk/confidence  uitervaVp- value  not  given  due  to  the  absence  of  abnormalities;  adjusted  analysis  not 
performed  due  to  the  absence  of  abnormalities. 

Note:  Background  (Comparisons):  Cunent  Dioxin  £l0  ppt. 

Unknown  (Ranch  Hands):  Current  Dioxin  slO  ppc 
Low  (Ranch  Hands):  13  ppt  <  Current  Dioxin  s33  J  ppt. 

High  (Ranch  Hands):  Current  Dioxin  >33J  ppt. 


TABLE  7«1S.  (Continued) 


Analysis  of  Malignant  Systenuc  Neoplasms 
(Carcinoma  in  Situ  of  Penis) 


il2)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  •  Unadjusted 

Oirrent 


Dioxin 

Percent  Est  Relative 

Category 

n 

Yes  Contrast  Risk  (95%  CX) 

p-Value 

Background 

786 

0.1  All  Categories 

— 

Unknown 

345 

0.0  Unknown  vs.  Background 

0.999 

Low 

196 

0.0  Low  vs.  Background 

0.999 

High 

187 

0.0  High  vs.  Background 

0.999 

Total 

1.514 

jl2) 

Ranch 

Hands  and  Comparisons  by  Current  Dioxin  Category 

-  Adjusted 

Current 

Dioxin 

Adj.  Relative 

Covariate 

Category 

n 

Contrast  Risk  (95%  CJ.)  p- Value 

Remarks 

Background 

786 

All  Categories 

-- 

Unknown 

345 

Unknown  vs.  Background 

Low 

196 

Low  vs.  Background 

High 

187 

High  vs.  Background 

Total 

1.514 

— :  Relative  rfsk/confidence  interval^vilue  not  given  due  to  the  spane  number  of  abnormalities;  adjusted  analysis 
not  performed  due  to  the  sparse  number  of  abnormalities. 

Note:  Background  (Comparisons):  Current  Dioxin  ^10  ppt. 

Unknown  (Ranch  Hands):  Current  Dioxin  slO  ppc 
Low  (Ranch  Hands):  15  ppt  <  Current  Dioxin  ^333  ppt. 

High  (Ranch  Hands):  Current  Dioxin  >33J  ppt. 


TABLE  7-18.  (Continued) 


Analysis  of  Malignant  Systemic  Neoplasms 
(Carcinoma  in  Situ  on  Other  and  Unspecified  Sites) 


il3)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  -  Unadjusted 

Current 

Dioxin 

Percent 

Est  Relative 

Category 

n 

Yes 

Contrast 

Risk  (95%  C.I.)  p- Value 

Background 

786 

0.0 

All  Categones 

- 

Unknown 

345 

0.0 

Unknown  vs.  Background 

•  •  •• 

Low 

196  ■ 

0.0 

Low  vs.  Background 

.. 

High 

187 

0.0 

High  vs.  Background 

Total 

U14 

jl3) 

Ranch 

Hands 

and  Comparisons  by  Current  Dioxin  Category  -  .Adjusted 

Current 


Dioxin 

Category 

n 

Contrast 

Adj.  Relative 
Risk  (95%  C.I.) 

p-Value 

Covariate 

Remarks 

Background 

786 

All  Categories 

•• 

— 

Unknown 

345 

Unknown  vs.  Background 

•  • 

•  • 

Low 

196 

Low  vs.  Background 

— 

— 

High 

187 

High  vs.  Background 

•** 

-- 

Total 

1.514 

— ;  Relative  rijk/confidence  interval/p-value  not  given  due  to  the  absence  of  abnormilities;  adjusted  analysis  not 
perfonned  due  to  the  absence  of  abnonnalities. 

Note:  Background  (Comparisons):  Current  Dioain  slO  ppt. 

Unknown  (Ranch  Hands);  Current  Dioain  £l0  ppc 
Low  (RaiKh  Hands);  15  ppt  <  Current  Dioxin  s33J  ppc 
High  (Ranch  Hands):  Current  Dioxin  >33J  ppt 


TABLE  7-18.  (Continued) 


Analysis  of  Malignant  Systemic  Neoplasms 
(Hodgkin’s  Disease) 


il4)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  •  Unadjusted 


Current 

Dioxin  Percent  Est  Relative 

Category _ n _ Yes _ Contrast _ Risk  (95%  CJ.) _ p-Value 

Background  786  0.1  Ail  Categories 

Unknown  345  0.0  Unknown  vs.  Background  ••  0.999 

Low  196  0.0  Low  vs.  Background  --  0.999 

High  187  0.0  High  vs.  Background  -  0.999 

Total  U14 


J14)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  -  Adjusted 


Current 

Dioxin 

Category 

n 

Contrast 

Adj.  Reladve 
Risk  (95%  CJ.) 

p-VaJue 

Covariate 

Remarks 

Background 

786 

All  Categories 

•• 

Unknown 

345 

Unknown  vs.  Background 

•  • 

Low 

196 

Low  vs.  Background 

— 

— 

High 

187 

High  vs.  Background 

— 

-• 

Total 

U14 

Relative  risk/confidence  intervCp-value  not  given  due  to  the  sparse  number  of  abnotmalii'es;  adjusted  analysis 
not  performed  due  to  the  sparse  number  ibnormalities. 

Note:  Backgroimd  (Comparisons):  Cunent  Dioxin  ^10  ppL 

Unknown  (Ranch  Hands):  Cuirem  Dioxin  sIO  ppt 
Low  (Ranch  Hands):  13  ppt  <  Current  Dioxin  ^33  ppc 
High  (Ranch  Hands):  Cunent  Dioxin  >33  J  ppc 


TABLE  7-18,  (Continued) 


Analysis  or  Malignant  Systemic  Neoplasms 
(Leukemia) 


115)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  •  Unadjusted 


Cunrnt 

Dioxin 

Percent 

EsL  ReUtive 

Category 

n 

Yea 

Contrast 

Risk  (95%  C.I.) 

p-Valuc 

Back^^rouitd 

786 

0.0 

All  Caatgorie.s 

— 

Unknown 

345 

0.0 

Unknown  vs.  Background 

•  • 

.. 

Low 

196 

0.5 

Low  vs.  Background 

•• 

0.400 

High 

187 

0.0 

High  vs.  Background 

•• 

»  « 

Total 

1,514 

jl5) 

Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category 

-  .Adjusted 

Current 

Dioxin 

Adj.  Relative 

Covariate 

Category 

n 

Contrast 

Risk  (95%  CJ.)  p-Value 

Remarks 

Backgrcxirxl 

786 

All  Categories 

•• 

.. 

Unknown 

345 

Unknown  vs.  Background 

•  • 

Low 

196 

Low  vs.  Backgrou.nd 

.. 

•  • 

High 

187 

High  vs.  Background 

•• 

•• 

Total 

1,514 

Relioive  riik/ccnfld«nce  inier  tl/p-vilue  not  given  due  to  the  ipene  number  of  ibnormiJiuer;  idjusted  anaJvJi* 
not  performed  due  lo  the  iperre  number  of  ibnotmeiilier. 

Note;  Background  (Compihsoru);  Current  Diouin  ilO  ppL 
Unicnown  (Rinch  Hendi):  Currmt  Dioxin  <;10  ppu 
Low  (Ranch  i=  jtda):  15  ppt  <  Current  Dioxin  i33J  ppc 
High  (Ranch  Haiidi):  Current  Dioxin  >33J  ppc 
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TABLE  7-18.  (Continued) 


Analysis  of  Malignant  Systemic  Neoplasms 
(Other  Malignant  Neoplasms  of  Lymphoid  and  Histiocytic  Tissue) 


116)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  C!ategory  •  Unadjusted 


Current 

Dioxin 

Perctflt 

EsL  Relative 

CatSRory 

n 

Yea  Contrast 

Risk  (95%  C.I.) 

p-Value 

Background 

786 

0.1  All  (^cegories 

0.641 

Unknown 

345 

0.3  Unknown  vs.  Background 

2.28  (0.14,36.59) 

0.999 

Low 

196 

0.5  Low  vs.  Background 

4.03  (0.25,64.65) 

0.720 

High 

187 

0.0  High  vs.  Background 

*• 

0.999 

Total 

UI4 

J16) 

Ranch 

Hands  and  Comparisons  by  Current  Dioxin  Category 

•  .Adjusted 

Current 

Dioxin 

Adj.  Relative 

Covariate 

Catagcr/ 

n 

Contrast 

Risk  (95%  C.I.)  p- Value 

Remarks 

Background 

786 

All  Categories 

0.687  •  AGE  (p*0.088) 

Unknown 

345 

Unknown  vs.  Background 

2.30  (0.14J7.13)  0.558 

Low 

196 

Low  vs.  Background 

4.27  (0.26,69.08)  0.307 

High 

187 

High  vs.  Background 

— 

Total 

U14 

Relative  riak/confidence  interval/p-vilue  not  given  due  to  the  apane  number  of  abnormaJitiea, 
Note;  Background  (Compariaona):  Current  Dioxin  ^10  ppc 
Unknown  (Ranch  Handa):  Current  Dioxin  ^10  ppt. 

Low  (Ranch  Handa):  13  ppt  <  Current  Dioxin  i33J  ppt. 

High  (Ranch  Handa);  Current  Dioxin  >33.3  ppt 


Model  2:  Ranch  Hands  •  Logi  (Current  Dioxin)  and  Time 

Under  the  minimal  and  maximal  assumptions,  no  Ranch  Hands  had  a  verified  malignant 
systemic  neoplasm  for  the  ear,  face,  head,  and  neck  (Tabic  7-18  [cl-hl]);  oral  cavity, 
pharynx,  and  larynx  (Tabic  7-18  [c2-h2]);  brain  (Table  7-18  [e3-h3]);  thymus  and 
mediastinum  (Tabic  7-18  [c4-h4]);  thyroid  gland  (Table  7-18  [c5-h5j):  colon  and  rectum 
(Table  7-18  [c7-h7]);  ill-defined  sites  (Table  7-18  [cll-hll]);  carcinoma  in  situ  of  penis 
(Table  7-18  [el2-hl2]);  and  Hodgkin’s  disease  (Table  7-18  [cl4-hl4]). 

Under  the  minimal  and  maximal  assumptions,  only  one  Ranch  Hand  had  a  verified 
malignant  systemic  neoplasm  of  the  bronchus  and  lung  (Tabic  7-18  [c6-h6]);  carcinoma  in 
situ  of  other  and  unspecified  sites  (Table  7-18  (cl3-hl3]);  and  leukemia  (Table  7-18 
[cl5-hl5]). 


Under  the  minimal  assumption,  four  Ranch  Hands  had  a  verified  malignant  systemic 
neoplasm  of  the  kidney  and  bladder.  One  Ranch  Hand  was  in  the  later  tour  stratum  (i.c., 

^13. 6  years)  and  ’.hree  Ranch  Hands  were  in  the  earlier  tour  stratum  'i.e.,  >18.6  years).  Due 
to  the  sparse  data  ;n  the  later  tour  saatum.  the  reiauve  .nsk  was  not  evaluated  for  mat 
stratum  nor  was  'he  interaction  between  current  .iioxin  and  time  since  ‘our  evaluated.  For 


:ne  ■•arner  tour  .tretum.  :.ne  .-etauve  rtsKS  J-ere  ess  'nan  and  .lonstcnincant  sneer  torn  ,nc 


rrunimai  and  the  maximal  assumptions  (Taoie  7-18  [e8j  and  [fS];  p=tl2Sl  and  p=i).372).  In 
the  adjusted  analyses,  age  was  the  only  covariate  considered  due  to  the  sparse  data.  Under 
the  minimal  assumption,  the  adjusted  relative  risk  for  the  earlier  tour  stramm  was  less  than  1 
and  nonsignificant  (Table  7-18  [g8j:  p=0.435).  Under  the  maximal  assumption,  age  was  not 
retained  as  a  covariatc;  therefore,  the  unadjusted  and  adjusted  resulu  were  the  same  (Tabic 
7-18  (f3]  and  [h8]). 


Under  the  minimal  assumption  and  under  the  maximal  assumption,  the  two  Ranch 
Hands  with  a  verified  malignant  systemic  neoplasm  of  the  prostate  were  split  between  the 
time  stratx  Because  of  the  sparse  number  of  neoplasms  within  each  time  stratum,  only 
relative  frequencies  and  sample  sires  were  presented  (Tabic  7-18  (c9-h9]). 


Under  the  minimal  and  maximal  assumptions,  three  Ranch  Hands  had  a  verified 
malignant  systemic  neoplasm  of  the  testicles.  Two  of  the  three  Ranch  Hands  had  later  tours 
(S18.6  years).  Under  h«th  assumptions,  the  relative  risk  for  that  time  stratum  was 
nonsignificant  (Table  7-18  [cIO]  and  (flO):  p=<).58I  and  p=0.328).  Neither  the  interaction  of 
current  dioxin  and  rime  since  tour  nor  the  relative  risk  of  the  other  time  stratum  was 
evaluated  for  significance.  Because  of  the  sparse  data,  adjusted  analyses  were  not 
performed. 

Under  the  minimal  assumption,  only  one  Ranch  Hand  within  the  earlier  tour  stratum 
(>18.6  years)  had  a  verified  malignant  systemic  neoplasm  of  lymphoid  and  histiocytic  tissue. 
Therefore,  only  relative  frequencies  .and  sample  sizes  are  presented  (Table  7-18  [cl 6]). 
Under  the  maxi  nal  assumption,  two  Ranch  Hands  had  verified  malignant  systemic  neoplasm 
of  lymphoid  and  histiocytic  tissue  wirhin  the  earlier  tour  smrum;  the  associated  relative  nsk 
was  nonsignific.ant  and  less  than  I  (Tabic  7-lS  (fib):  p=0.338).  Due  to  sparse  data,  the 
interaction  and  other  time  stratum  were  not  evaluated  for  significance  and  adjusted  analyses 
were  not  performed. 


Model  3;  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category 

No  Ranch  Hands  and  no  Comparisons  had  a  verified  malignant  systemic  neoplasm  of 
the  t  .i'in  (Table  7-18  [i3-j3]);  thyroid  gland  (Table  7-18  [i5-j5]),  ill-defined  sites  (Table 
7-18  (ill-jllj);  and  carcinoma  in  situ  of  other  and  unspecified  sites  (Table  7-18  (il3-jl3]). 

One  Comparison  and  no  Ranch  Hands  had  a  verified  systemic  neoplasm  for  the  ear, 
face,  head,  and  neck  (Table  7-18  [il-jl])'  oral  cavity,  pharynx,  and  lar^x  (Table  7-18  (i2- 
j2]);  carcinoma  in  situ  of  the  penis  (Table  7-18  [il2-ji2]);  and  Hodgkin's  disease  (Table 
7-18  [il4-jl4]).  Each  of  the  Ranch  Hand  versus  Comparison  contrasts  was  nonsignificant. 

Only  one  Ranch  Hand  in  the  unknown  current  dioxin  category  had  a  verified  malignant 
systemic  neoplasm  of  the  thymus  and  mediastinum  (Table  7-18  [i4-i4]).  The  associated 
Ranch  Hand  versus  Comparison  contrast  was  nonsignificant  (p=0.610). 


Two  Ranch  Hands  in  the  unknown  current  dioxin  category  and  one  Ranch  Hand  in  the 
low  current  dioxin  category  had  a  verified  maiignant  systemic  neoplasm  of  the  bronchus  and 
lung  CTable  7-13  fi6-j6]}.  The  unknown  versus  background  and  the  low  versus  background 
contrasts  were  nonsignificant  n  he  unaaiusted  anaiysis  for  both  contrasts). 

•  Two  Comparisons  in  the  background  current  dioxin  category  and  no  Ranch  Hands  had  a 
verified  malignant  systemic  neoplasm  of  the  colon  and  rectum  (Table  7-18  (i7-j7]).  Each  of 
the  Ranch  Hand  versus  Comparison  contrasts  was  nonsignificant  (p=K).999)  in  the  unadjusted 
analysis. 

Two  Comparisons,  one  Ranch  Hand  in  the  unknown  current  dioxin  category,  and  four 
Ranch  Hands  in  the  low  current  dioxin  category  had  a  verified  malignant  systemic  neoplasm 
of  the  kidney  and  bladder.  In  the  unadjusted  analysis,  the  overall  contrast  of  the  relative 
frequencies  was  significant  (Table  7-1?  [ig]:  p=0.006).  The  relative  frequencies  of 
panicipants  with  a  malignant  systemic  neoplasm  of  the  kidney  and  bladder  were  0.3,  0.3,  2.0, 
and  0.0  percent  for  the  background,  unknown,  low,  and  high  current  dioxin  categories.  The 
contrast  of  Ranch  Hands  in  the  low  current  dioxin  category  with  Comparisons  in  the 
background  category  was  significant  with  a  relative  risk  greater  than  1  (Est.  RR=8.17,  95% 
C.I.;  [1.49,44.91],  p=0.033).  The  other  two  Ranch  Hand  versus  Comparison  contrasts  were 
nonsignificant  (p=0.999  for  both).  An  adjusted  analysis  also  contained  a  significant  overall 
contrast  (Table  7-18  [j8|:  p=0.041).  The  low  venus  background  contrast  remained 
significant  after  adjusting  for  age  (Adj.  RR=8.60,  95%  C.I.:  (1.55,  47.71],  p=0.014).  The 
unknown  versus  background  contrast  was  nonsignificant  (p=0.923). 

Four  Comparisons  in  the  background  current  dioxin  category  and  two  Ranch  Hands  in 
the  low  current  dioxin  category  had  a  verified  malignant  systemic  neoplasm  of  the  prostate 
(Table  7-18  [i9-j9]).  In  the  unadju.stcd  analysis,  the  three  Ranch  Hand  vetsus  Comparison 
contrasts  for  malignant  systemic  neoplasms  were  nonsignificant  (p>0.45  for  each  contrast). 
An  adjusted  analysis  with  age  in  the  model  provided  a  nonsignificant  low  versus  background 
contrast  (Tabic  7-18  [j9];  p=0.353). 
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Only  two  Ranch  Hands  in  the  low  current  dioxin  category  had  a  verified  malignant 
systemic  neoplasm  of  the  testicles  (Table  7-18  [ilO-jlO]).  The  individual  contrast  of  low 
versus  background  was  of  borderline  significance  (p=0.079). 

One  Ranch  Hand  in  the  low  cuntnt  dioxin  category  had  a  verified  leukemia  (Table  7-18 
[il5-jl5]).  The  contrast  of  low  versus  background  was  nonsignificant  (p=0.400)  in  the 
unadjusted  analysis. 

One  Comparison,  one  Ranch  Hand  in  the  unknown  current  dioxin  category,  and  one 
Ranch  Hand  in  the  low  current  dioxin  category  had  a  malignant  systemic  neoplasm  of 
lymphoid  and  histiocytic  tissue  (Table  7-18  (il6]).  In  the  unadjusted  analysis,  the  overall 
contrast  and  the  individual  contrasts  of  the  relative  frequencies  of  Ranch  Hands  in  the 
unknown,  low,  and  high  current  dioxin  categories  venus  Comparisons  in  the  background 
category  were  nonsignificant  (p>0.60  for  all).  The  adjusted  analysis  also  produced  a 
nonsignificant  overall  contrast  (p=0.687). 

All  Skin  and  Systemic  Neoplasms 

'tiodel  1:  Ranch  iJands  •  Lo?’  'Iniiiai  Dioxint 

In  the  unadjusted  analysis  of  the  frequency  of  verified  skin  and  systemic  neoplasms 
combined,  the  relative  risk  associated  with  initi^  dioxin  was  nonsignificant  under  the  minimal 
and  maximal  assumptions  (Table  7-19  [a]  and  [bj:  p=0.384  and  p=0.661).  The  adjusted 
analyses  also  produced  nonsignificant  relative  risks  (Table  7-19  [cj  and  [d):  p=0.851  and 
p=0.285,  respectively). 

Model  2:  Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time 

In  the  unadjusted  analysis  of  the  frequency  of  verified  skin  and  systemic  neoplasms 
combined,  the  interaction  between  current  dioxin  and  time  since  tour  was  nonsignificant  under 
the  minimal  and  maximal  assumptions  (Table  7-19  [c]  and  (fj:  p=0.414  and  p=0.355).  Under 
both  assumptions,  the  adjusted  analysis  also  contained  a  nonsignificant  interaction  (Table 
7-19  [g]  and  [hj:  p=0.625  and  p-^.387,  respectively).  Associations  with  current  dioxin  were 
nonsignificant  within  each  time  stratum. 

Model  3:  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category 

In  the  unadjusted  analysis  of  the  frequency  of  participants  with  a  verified  skin  or 
systemic  neoplasm,  the  overall  contrast  of  Ranch  Hands  in  the  unknown,  low,  and  high 
current  dioxin  categories  and  Comparisons  in  the  background  category  was  nonsignificant 
(Table  7-19  [il]:  p=0.679).  An  adjusted  analysis  also  exhibited  a  nonsignificant  overall 
contrast  (Table  7-19  [jl]:  p=0.576).  The  overall  contrast  of  the  unadjusted  analy.-jis 
remained  nonsignificant  after  including  suspected  neoplasms  (Table  7-19  [i2];  p=0.730).  as 
did  the  overall  contrast  in  the  adjusted  analysis  for  verified  and  suspected  neoplasms 
combined  (Tabic  7-19  (j2]:  p=0.629).  In  the  unadjusted  and  the  adjusted  analyses  for  the 
verified  neoplasms,  as  well  as  the  verified  and  suspected  neoplasms,  the  individual  R.inch 
Hand  versus  Comparison  contrasts  had  relative  risks  greater  than  1  but  they  were  ail 
nonsignificant  (p>0.20  for  all). 


TABLE  7.19. 

Analysis  of  All  Skin  and  Systemic  Neoplasms 


\ 


Ranch  Hands  •  Log2  (Initial  Dioxin)  •  Unadjusted 


Assumption 

Initial 

Dioxin 

n 

Percent 

Yes 

Est.  Relative 
Risk  (95%  C.I.)a 

p-Value 

a)  Minimal 

Low 

130 

26.2 

0.93  (0.78,1.10) 

0.384 

(n=521) 

Medium 

260 

21.9 

High 

131 

24.4 

b)  Maximal 

Low 

185 

17.8 

1.03  (0.91, 1.17) 

0.661 

rn=742) 

Medium 

371 

24.3 

High 

IS6 

21.5 

Ranch  Hands 

•  Log2 

(Initial  Dioxin i .  .Adjusted 

Adj.  Relative 

Covariate 

Assumption 

Risk  (95^70  C.I.)a 

p- Value  R 

cmarks 

c)  Minimal 

0.98  (0.82,1.18) 

0.851 

AGE  (p=0.004) 

(na515) 

CARCIN  (p=0.022) 

d)  Maximal 

1.08  (0.94.1.23) 

0.285 

AGE  (p<0.001) 

(n=731) 

CARCIN  (p=0.033) 

*Relauv«  mk  for  a  twofold  IncreaM  in  dioxin. 

Now;  Minimal-Low;  32-93  ppt;  Medium;  >93-292  ppt;  High:  >292  ppc 

Maximal-Low;  23-36.9  ppc  Medium;  >36.9-218  ppc;  High:  >218  ppL 
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TABLE  7-19.  (Continued) 

Analysis  of  All  Skin  and  Systemic  Neoplasms 


Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time  •  Unadjusted 

Percent  Yes/(n) 

Current  Dioxin 

Time  Est  Relative 

Assumption  (Yrs.)  Low  Medium  High _ Risk  (95%  C.I.)^ _ p-Value 


c)  Minimal  0,414^ 


(n=521) 

<18.6 

26.4 

(72) 

22.7 

(128) 

18.5 

(54) 

0.82(0.61,1.10) 

0.1 87C 

Maximal 

>18.6 

27.6 

(58^ 

21.2 

(132) 

27.3 

(77) 

0.96  (0.77,1.20) 

0.703= 

0.3550 

(n=742) 

<18.6 

20.8 

(106) 

24.6 

(191) 

16.9 

(83) 

0.95  (0.78,1.16) 

0.618= 

>18.6 

16.5 

(79) 

22.9 

(179) 

25.0 

(104) 

1.08  (0.91,1.28) 

0.402= 

Ranch  Hands  -  Log2  (Current  Dioxin)  and  Time  -  Adjusted 


Assumption 

Time 

(Yrs.) 

Adj.  Relative 

Risk  (95%  C.I.)a 

p-Value 

Covariate 

Remarks 

g)  Minimal 
(n=r515) 

£18.6 

>18.6 

0.92  (0.68,1.25) 

1.01  (0.80,1.27) 

0.625b 

0.579= 

0.953= 

AGE  (p=0.008) 
CARCIN  (p=0.024) 

h)  Maximal 
(n=731) 

<18.6 

>18.6 

1.02  (0.82,1.26) 

1.15  (0.96,1.37) 

0.387b 

0.872= 

0.132= 

AGE  (p<0.001) 
CARCIN  (p=0.036) 

•Relative  risk  for  a  twofold  increaae  in  dioxin, 

*^est  of  significance  for  homogeneity  of  rdaiive  risks  (ctirrent  dioxin  conlinuous,  lime  categorized). 
®Test  of  significance  for  relative  risk  equal  to  1  (current  dioxin  continuous,  time  cstegoriied). 

Note:  Minimal-Low:  >10-14.63  ppt;  Medium;  >14.65-45.73  ppt;  High:  >45.73  ppt 

Maximal-Low:  >3-9.01  ppt;  Medium:  >9.01-33.3  ppt;  High;  >33-3  ppt. 
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TABLE  7-19.  (Continued) 


Analysis  of  All  Skin  and  Systemic  Neoplasms 
(Verified) 


il)  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category  •  Unadjusted 


Current 

Dioxin 

Category 

n 

Percent 

Yes 

Contrast 

Est  Relative 
Risk  (95%  CL) 

p-Value 

Background 

786 

19.6 

All  Categories 

0.679 

Unknown 

345 

20.6 

Unknown  vs.  Background 

1.06  (0.78,1.46) 

0.702 

Low 

196 

23.5 

Low  vs.  Background 

1.26  (0.87,1.83) 

0.230 

High 

187 

21.4 

High  vs.  Background 

1.12  (0.76.1.65) 

0.580 

Total 

U14 

jl) 

Ranch 

Hands  and  Comparisons  by  Current  Dioxin  Category  .  Adjusted 

Current 

Dioxin 

Adj.  Relative 

Covariate 

Category 

n 

Contrast 

Risk  (95%  CL)  p- Value 

Remarks 

Background 

779 

All  Categories 

0J76 

AGE  (pcO.OOl) 

CARCIN  (p»0.125) 

Unknown 

340 

Unknown  vs.  Background 

1.05  (0.77.1.44)  0.757 

Low  * 

193 

Low  vs.  Background 

1.24  (0.84,1.81)  0.276 

High 

185 

High  vs.  Background 

1.25  (0.84,1.87)  0.267 

Total 

1,497 

Note:  Baclcground  (Comparisons):  Current  Dioain  ilO  ppt. 

Unknown  (Ranch  Hands):  Current  Dioxin  ilO  ppt. 

Low  (Ranch  Hands):  15  ppt  <  Current  Dioxin  <333  ppt 
High  (Ranch  Hands):  Current  Dioxin  >333  ppt 
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TABLE  7-19.  (Continued) 


Analysis  of  All  Skin  and  Systemic  Neoplasms 
(Verified  and  Suspected) 


i2) 

Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category 

-  Unadjusted 

Current 

Dioxin 

Percent 

£sl  Relative 

Category 

n 

Yea 

Contrast 

Risk  (95%  C.I.) 

p-Value 

Background 

786 

19.8 

All  Categories 

0.730 

Unknown 

345 

20.6 

Unknown  vs.  Background  1.05  (0.76,1.43) 

0.777 

Low 

196 

23.5 

Low  vs.  Background  \JA  (0.85,1.80) 

0.263 

High 

187 

21.4 

High  vs.  Background  1.10  (0.74,1.63) 

0.636 

Total 

U14 

j2) 

Ranch 

Hands 

and  Comparisons  by  Current  Dioxin  Category 

-  Adjusted 

Current 

Dioxin 

Adj.  Relative 

Covariate 

Category 

n 

Contrast 

Risk  (95%  C.I.)  p- Value 

Remarks 

Background 

719 

All  Categories 

0.629 

AGE  0x0.001) 

CARCIN  (p=t0.143) 

Unknown 

340 

Unknown  vs.  Background 

1.03  (0.75,1.42)  0.833 

Low 

193 

Low  vs.  Background 

1.22  (0.83,1.78)  0.313 

High 

185 

High  vs.  Background 

1.23  (0.83,1.84)  0.303 

Total 

1,497 

Note:  Background  (Comparisons):  Current  Dioxin  ilO  ppt. 

Unknown  (Ranch  Hands):  Cunent  Dioxin  slO  ppt. 

Low  (Ranch  Hands):  15  ppt  <  Current  Dioxin  s33J  ppt. 
High  (Ranch  Hands):  Current  Dioxin  >33J  ppt. 
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DISCUSSION 

In  ambulatory  medicine,  the  recommendation  that  asymptomatic  individuals  undergo 
periodic  physical  examinations  is  based  largely  on  the  assumption  that  such  screening  will 
reveal  occult  malignancy.  Although  the  guidelines  for  the  frequency  and  content  of  such 
examinations  are  subject  to  debate,  there  is  no  doubt  that  early  detection  affords  the  best 
and,  in  most  forms  of  cancer,  the  only  chance  for  cure.  While  no  one  screening  test  is 
absolutely  reliable,  the  scope  and  depth  of  the  protocol  employed  in  this  longitudinal  study  far 
exceed  what  would  be  considered  routine  in  clinical  practice. 

As  the  anatomic  point  of  contact  with  industrial  toxins  and  as  the  only  organ  system 
with  a  clearly  defined  clinical  endpoint  (chloracne)  for  TODD  exposure,  the  skin  deserves  the 
special  emphasis  it  has  received  in  this  study.  Though  there  is  no  other  epidemiologic 
evidence  that  TODD  exposure  causes — or  that  chloracne  is  associated  with — basal  cell 
carcinoma,  an  increased  incidence  of  these  skin  cancers  in  the  Ranch  Hand  cohort  has  been 
documented  in  each  of  the  three  physical  examination  cycles. 

At  the  Baseline  examination,  a  significantly  higher  rate  of  verified  basal  cell  carcinoma 
was  found  in  the  Ranch  Hand  cohort  in  the  unadjusted  analysis.  After  the  Baseline, 
heightened  effons  were  made  :o  clarify  the  contribution  of  nsk  factors  such  as  cumulative  sun 
exposure;  skin  tannability;  eye,  skin,  and  hair  color,  parental  ethnicity;  and  lifetime  cigarette 
smoking  history.  In  the  1985  examination,  the  adjusted  analysis  of  verified  basal  cell 
carcinoma  again  displayed  a  significant  group  difference.  In  the  1987  examination,  which 
included  biopsies  from  19  Ranch  Hands  and  20  Comparisons,  the  adjusted  group  contrast  for 
the  verified  basal  cell  carcinoma  history  was  significant  (p=0.030);  the  adjusted  group 
contrast  for  the  verified  and  suspected  set  of  basal  cell  carcinomas  was  marginally  significant 
(pssO.053).  In  contrast  to  the  significant  group  differences  reported  for  the  1985  and  1987 
examinations,  the  relative  risks  for  basal  cell  carcinoma  and  sun  exposure-related  malignant 
skin  neoplasms  often  were  less  than  1  in  these  scrum  dioxin  analyses. 

With  reference  to  systemic  neoplasms,  the  frequency  of  systemic  cancer  in  Ranch 
Hands  and  Comparisons  was  similar  for  the  1987  examination  of  AFHS.  Though  the 
statistical  power  for  detecting  group  differences  in  the  incidence  of  specific  rare  systemic 
neoplasms  is  low,  the  Ranch  Hand  and  Comparison  group  frequencies  have  not  differed  over 
time  and  no  significant  group  differences  in  canccr-relat^  mortality  have  been  found.  For  the 
1985  examination,  one  Ranch  Hand  and  one  Comparison  had  verified  STS  (fibrous 
histiocytoma  and  fibrosarcoma,  respectively).  The  Ranch  Hand  was  not  pan  of  the  1987 
study  because  he  died;  the  Co.-.iparison  with  the  fibrosarcoma  was  pan  of  the  1987 
examination.  At  the  1985  exrroination,  one  Ranch  Hand  was  classified  as  having  suspected 
leukemia,  HD,  or  NHL.  He  w^s  diagnosed  as  a  verified  leukemia  by  the  time  of  the  1987 
exanaination.  At  the  1987  exajiiination,  there  was  one  verified  case  of  NHL  in  a  Ranch  Hand. 

In  the  current  report,  the  data  analyzed  can  be  divided  into  two  broad  categories: 
cutaneous  and  systemic  neoplasms  of  benign  or  malignant  namre.  Except  for  the  occupation- 
specific  analyses,  there  was  no  increased  risk  for  the  development  of  any  malignant  skin 
neoplasm  related  to  the  body  ourden  of  dioxin.  The  analyses  by  occupation  were  performed 
because  different  occupational  duties  resulted  in  different  degrees  of  exposure.  In  association 
with  the  current  and  extrapolated  initial  levels  of  serum  dioxin,  a  statistically  significant 
increase  in  the  incidence  of  basal  cell  skin  cancers  of  other  sites  (excluding  ear,  face,  head. 
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and  neck)  noted  in  the  enlisted  flyer  category  but  not  in  the  enlisted  groundcrew 
category,  which,  on  the  whole,  was  more  heavily  exposed  to  TCDD.  Furthermore,  in  a 
pattern  consistent  with  a  dose-response  effect,  a  significantly  higher  incidence  (4/32,  12.5%) 

enlisted  flyers  with  high  levels  of  senim 

dioxm  (p^.020)  when  contrasted  with  Comparisons  (1/108,  0.9%);  a  higher  but 
nonsignmcant  i^dcnce  also  was  found  for  Ranch  Hands  with  low  levels  (1/50,  2.0%)  versus 

STSS’fi  of  these  positive  associations  is  uncertain,  however,  because 

the  isolated  findings  were  Limited  to  one  occupational  cohort. 

to  the  analysis  of  systemic  neoplasms,  a  few  statistically  significant  positive 
assjxiations  were  found;  however,  this  was  due  to  an  increased  incidence  of  benign  (but  not 
malignMt)  neoplasms  m  the  Ranch  Hand  group.  Lipomas  are  one  example  of  a  benign 
^'stemic  ncopl^m.  Under  the  maximal  assumption,  in  a  pattern  consistent  with  a  dose- 

SeSS  extrapolated  initial  serum  dioxin  had  a 

brifvds  J nH  ^  systemic  neoplasms  than  did  Ranch  Hands  with  medium  or 
n<n  ^  ^  adjusted  analysis,  the  relative  risk  remained  significant 

(p<U.001).  In  the  analysis  or  current  serum  dioxin  by  time  since  tour,  this  positive 
assoaation  was  stronger  in  participants  with  more  than  18.6  yean  since  service  in  SEA. 

'■’ia^esr  levels  of  current  serum  dioxin  (>33.3  om)  had  a 
cSipS^onVcS).”^''''^''^'^  tp=0.043)  versus  :ne 

cvidcncc  for  any  positive  association  between  the  current  or 
body  burden  of  dioxin  and  the  incidence  of  any  malignant  systemic 
m  Corapansons  (1.7%),  Ranch  Hands  with  low  serum  dioxin  levels 

ne^Ks  m  t  ^  ^  high-  frequency  (5.1%)  of  maHgnant  systemic 

n—plasms  (p^.016),  but  Ranch  Hands  with  high  scrum  dioxin  (over  33.3  ppt)  had  a  lower 

Selredin^efn'"  (p=0.122).  The  study  provides  no  evidence  of 

inCTcaocd  inadcnce  for  the  neoplasms  most  commonly  associated  with  exposure  to 

chlorophenols  (HD.  NHL.  and  STS).  However,  the  number  of  p^panS^^'tlSese  specific 
dif£«s  was  low.  g^°«P 

In  sui^ary,  the  increased  incidence  of  basal  cell  skin  cancen  in  Ranch  Hands 
documented  in  previous  examination  cycles  was  not  associated  significantly  with  serum 

enlisted  flyers  at  sites  other  than  ear.  face,  head,  and  neck.  In  the 
^dysis  of  sptcmic  neoplasms,  in  a  pattern  consistent  with  a  dose-response  an  increased 

paiticularly  in  thosT 

fneren? removed  from  Vicmam.  Finally,  relative  to  the  Comparisons,  there  was  no 
seSS  SfoJtolevcls.  ^  highest 


SUMMARY 

For  the  malignancy  assessment.  Tables  7-20.  7-21.  and  7-22  summarize  the  results 
om  analyses  bas^  on  initial  dioxin,  current  dioxin  and  time  since  tour,  and  categorized 
current  oioxin.  All  variables  were  discrete.  ’  ^ 
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TABLE  7-20. 


Summary  of  Initial  Dioxin  Analyses  for  Malignancy  Variables 
Based  on  Minimal  and  Maximal  Assumptions 
(Ranch  Hands  Only) 


Variable 


Unadjusted  Adjusted 

Minimal  Maximal  Minimal  Maximal 


Skin  Neoplasms 
££lmi2i 


AU 

-0.014 

ns* 

-0.021 

ns 

Malignant 

-0.014 

ns 

**  (ns) 

ns 

Benign  (Non-Blacks  Only) 

ns 

as 

ns 

ns 

Benign  (Blacks  Included) 
Uncertain  Behavior  or 

ns 

ns 

ns 

ns 

Unspecified  Nature 

- 

— 

~ 

— 

Cell  Type 


Basal  Cell  Carcinoma 


All  Sites  Combined 

-0.037 

ns 

ns 

ns 

Ear,  Face,  Head,  and  Neck 

-0.002 

-0.017 

-0.025 

ns* 

Trunk 

ns 

NS 

NS 

NS 

Upper  Extremities 

ns 

ns 

— 

ns 

Lower  Extremities 

— 

— 

— 

.. 

Other  Sites  and  NOS 

NS 

NS 

NS 

NS 

Sun  Exposure-Related  Malignant 

Skin  Neoplasms 

All  Sites  Combined 

-0.014 

ns 

**  (ns) 

ns 

Ear,  Face,  Head,  and  Neck 

-0.003 

-0.031 

-0.047 

ns 

Trunk 

ns 

ns 

ns 

ns 

Upper  Extremities 

NS 

ns 

— 

ns 

Lower  Extremities 

~. 

.. 

•• 

Other  Sites  and  NOS 

NS 

NS 

NS 

NS 

TABLE  7-20.  (Continued) 


Summary  of  Initial  Dioxin  Analyses  Ur  Malignancy  Variables 
Based  on  Minimal  and  Maximal  Assumptions 
(Ranch  Hands  Only) 


Unadjusted  Adjusted 


Variable 

Minimal 

Maximal 

Minimal 

Maximal 

Melanoma 

All  Sites  Combined 

ns 

Ear,  Face,  Head,  and  Neck 

— 

— 

— 

.. 

Trunk 

-0.011 

ns 

_ 

.. 

Upper  Extremities 

— 

-- 

— 

— 

Lower  Extremities 

— 

— 

— 

.. 

Other  Sites  and  NOS 

" 

“ 

- 

" 

Squamous  Cell  Carcinoma 

ns 

NS 

ns 

NS 

Basal  Cell  Carcinoma 
bv  Occupation 

Officer - 

Ear,  Face,  Head,  and 

Neck  vs.  None 

NS 

NS 

NS 

NS 

Officer  - 

Other  Sites  vs.  None 

ns 

ns 

Enlisted  Flyer  - 

Ear,  Face,  Head,  and 

Neck  vs.  None 

ns 

ns 

ns 

ns 

Enlisted  Flyer  - 
Other  Sites  vs.  None 

+0.050 

+0.015 

NS 

+0.039 

Enlisted  Groundcrew  - 
Ear,  Face,  Head,  and 

Neck  vs.  None 

-0.005 

ns* 

-0.021 

ns 

Enlisted  Groundcrew  - 
Other  Sites  vs.  None 

ns* 

ns 

ns 

ns 

TABLE  7-20.  (Continued) 


Summary  of  Initial  Dioxin  Analyses  for  Malignancy  Variables 
Based  on  Minimal  and  Maximal  Assumptions 
(Ranch  Hands  Only) 


Variable 


Unadjusted  Adjusted 

Minimal  Maximal  Minimal  Maximal 


Malignant  Skin 

Neoplasm  bv  Occupation 

Officer  - 

Ear.  Face,  Head,  and 

Neck  vs.  None 

ns 

NS 

ns 

NS 

Officer  - 

Other  Sites  vs.  None 

ns 

ns 

ns 

ns 

Enlisted  Flyer  - 
Ear,  Face,  Head,  and 

Neck  vs.  None 

ns 

ns 

ns 

ns 

Enlisted  Flyer  - 
Other  Sites  vs.  None 

NS* 

+0.015 

NS 

+0.049 

Enlisted  Groundcrew  - 
Ear,  Face,  Head,  and 

Neck  vs.  None 

-0.022 

ns 

ns* 

ns 

Enlisted  Groundcrew  - 
Other  Sites  vs.  None 

ns* 

ns 

ns 

ns 

Basal  Cell  Carcinoma 
(Number) 

One  vs.  None 

ns 

ns 

ns 

ns 

Multiple  vs.  None 

-0.026 

ns 

ns 

ns 

Systemic  Neoplasms 

All 

NS 

+0.009 

NS 

+0.006 

Malignant 

-0.048 

ns 

ns 

ns 

Benign 

+0.022 

+0.001 

+0.015 

+<0.00 

Uncertain  Behavior 
or  Unspecified  Nature 

ns 

NS 

ns 

'  NS 

Malisnant  Svstemic  Neoolasms 
■bv:.Loca.tion/Site 

Ear,  Face,  Head,  and  Neck 

Oral  Cavity,  Pharynx,  and 
Larynx 

7-241 


TABLE  7-20.  (Continued) 


Summary  of  Initial  Dioxin  Anaiyses  for  Malignancy  Variables 
Based  on  Minimal  and  Maximal  Assumptions 
(Ranch  Hands  Only) 


Unadjusted 


Adjusted 


“1 


Variable 


Minimal  Maximal 


Minimal  Maximal 


Brain 

— 

— 

— 

Thymus  and  Mediastinum 

- 

— 

- 

— 

Thyroid  Gland 

-- 

- 

- 

-- 

Bronchus  and  Lung 

•• 

— 

- 

-- 

Colon  and  Rectum 

- 

— 

- 

— 

Ividney  -and  Bladder 

ns 

ns 

as 

as 

Prostate 

ns 

NS 

- 

Testicles 

ns 

NS 

ns 

NS 

ni'Dcfiiied  Sites 

— 

— 

— 

— 

Carcinoma  In  Situ  of  Penis 

— 

— 

— 

— 

Carciiioma  In  Situ  of  Other 

and  Unspecified  Sites 
Hodgkin’s  Disease 

- 

- 

— 

— 

— 

— 

— 

Leukemia 

— 

— 

— 

— 

Other  Malignant  Neoplasms 
of  Lymphoid  and  His^ncytic 

Tissue 

— 

ns 

~ 

- 

Skin  and  Systemic  Neoplasms 

All  ns  NS  ns  NS 


+:  Relative  risk  1.00  or  ^eaicr. 

•:  Relative  risk  leei  chan  1.00. 

NS/ns:  Not  ligrulicant  (p>0.10). 

NS*/iu*;  .Marginally  jignificant  (0.03<p<i0.10). 

Analyaij  not  performed  due  to  rpirre  data. 

*•  (rs):  Log2  (mitial  dicxm)-by-eovariate  inceriction  (0.01<ps,0.03,  not  significant  when  interaction  is  deleted;  refer 
to  Table  F'l  for  a  deuiled  descripcion  of  this  interaction. 

Note:  P-vilue  given  if  ps0.03. 

A  capital  “NS”  denotes  relative  risk  1.00  or  greater;  a  lower  case  “ns"  denotes  relauve  risk  less  than  1.00. 
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TABLE  7-21, 


Summary  of  Current  Dioxin  and  Time  Analyses  for  Malignancy 
Variables  Based  on  Minimal  and  Maximal  Assumptions 
(Ranch  Hands  Only) 


Variable 


Unadjusted 

_ Minimai _  _ Masimal _ 

C*T  <18.6  >18.6  C*T  <18.6  >18.6 


Skin  Neoplasms 
Behavior 


All 

NS 

ns* 

ns* 

NS 

ns* 

ns 

Malignant 

NS 

-0.046 

ns 

NS 

ns 

ns 

Benign  (Non-Blacks  only; 

NS 

ns 

ns 

NS 

ns 

NS 

Benign  (Blacks  Included) 
Uncertain  Behavior  or 

NS 

ns 

ns 

NS 

ns 

NS 

Unspecified  Nature 

Cell  Type 

*• 

Basal  Cell  Carcinoma 

All  Sites  Combined 

Ear,  Face,  Head,  and 

ns 

ns 

ns 

NS 

ns 

ns 

Neck 

ns 

ns 

-0.011 

ns 

ns 

ns* 

Trunk 

ns 

ns 

ns 

NS 

ns 

NS 

Upper  Extremities 

— 

— 

— 

.. 

ns 

Lower  Extremities 

.. 

... 

Other  Sites  and  NOS 

Sun  Exposure-Related 

NS 

•• 

NS 

Malignant  SJdn  Neoplasms 


All  Site.s  Combined 

NS 

ns 

Ear,  Face,  Head,  and 
Neck 

ns 

ns 

Trunk 

NS 

ns 

Upper  Extremities 

— 

•• 

Lower  Extremities 

•• 

Other  Sites  and  NOS 

•• 

ns 

NS 

ns 

ns 

-0.029 

ns 

ns 

ns 

ns 

NS 

ns 

ns 

NS 

- 

ns 

NS 

•• 

.. 

NS 

TABLE  7-21.  (Continued) 


Summary  of  Current  Dioxin  and  Time  Analyses  for  Malignancy 
Variables  Based  on  Minimal  and  Maximal  Assumptions 
(Ranch  Hands  Only) 


Minimal 

Unadjusted 

Maximal 

Variable 

C*T 

<18.6 

>18.6 

C*T 

<18.6 

>18.6 

Melanoma 

All  Sites  Combined 

ns 

Ear,  Face,  Head,  and 
Neck 

Trunk 

— 

.. 

Upper  Extremities 

— 

— 

Lower  Extrcrmcies 

— 

— 

Other  Sites  and  NOS 

- 

- 

Squamous  Cell  Carcinoma 

- 

ns 

- 

- 

ns 

- 

Basal, Cell  CiLreinoma 
hy-OsLOicatigg 

Officer " 

Ear,  Face,  Head,  and 
Neck  vs.  None 

NS 

ns 

ns 

NS 

NS 

NS 

Officer  - 

Other  Sites  vs.  None 

.. 

.. 

NS 

ns 

ns 

Enlisted  Flyer  - 

E  U",  Face.  Head,  and 
r-eck  vs.  None 

NS 

ns 

Enlisted  Flyer  - 

Other  Sites  vs.  None 

^.011 

NS 

+0.037 

+0.017 

NS 

+0.037 

Enlisted  Groundcrew  - 
Ear,  Face,  Head,  and 
Neck  vs.  None 

NS 

ns* 

-0.047 

NS 

ns* 

ns 

Enlisted  Groundcrew  - 
Other  Sites  vs.  None 

ns 

ns 

ns 

NS 

ns 

ns 

:-:u 


TABLE  7*21.  (Continued) 


Summary  of  Current  Dioxin  and  Time  Analyses  for  Malignancy 
Variables  Based  on  Minimal  and  Maximal  Assumptions 
(Ranch  Hands  Only) 


Minimal 

Unadjusted 

Maximal 

Variable 

err 

<18.6 

>18.6 

C*T 

<18.6 

>18.6 

SiiiLEis.Q2mszMu<:.i 

Maligam-SkiJi 

NeopJism  bv  Occuoarion 

Off.-er  - 

Ear.  Face,  Head,  and 

Neck  vs.  -None 

Officer  - 

NS 

ns 

ns 

ns 

NS 

NS 

Other  Sites  vs.  None 
Enlisted  Flyer  - 
Ear,  Face,  Head,  and 

ns 

NS 

ns 

ns 

Neck  vs.  None 

Enlisted  Flyer  - 

— 

ns 

~ 

ns 

— 

Other  Sites  vs.  None 
Enlisted  Groundcrew  - 
Ear,  Face,  Head,  and 

+0.010 

NS 

+0.037 

+0.017 

NS 

+0.038 

Neck  vs.  None 

Enlisted  Groundcrew  - 

NS 

ns* 

ns 

NS 

ns* 

ns 

Other  Sites  vs.  None 

Basal  Cell  Carcinoma 
(Numbcxl 

NS 

ns 

ns 

NS 

ns 

ns 

One  vs.  None 

NS 

ns 

ns 

ns 

ns 

ns 

Multiple  vs.  None 

Systemic  Neoplasms 

ns 

ns 

ns 

NS 

ns 

ns 

.\11 

NS 

ns 

NS 

ns 

NS 

NS* 

Malignant 

ns 

ns 

ns 

ns 

NS 

ns 

Benign 

Uncertain  Behavior 

NS 

NS 

+0.035 

NS 

NS* 

+0.013 

or  Unspecified  Nature 

Ear,  Face,  Head,  and 

ns 

NS 

Neck 

Oral  Cavity.  Phar/nx. 

" 

— 

— 

— 

- 

-- 

and  Larynx 

— 
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TABLE  7-21.  (Continued) 


Summary  of  Current  Dioxin  and  Time  Analyses  for  Malignancy 
Variables  Based  on  Minimal  and  Maximal  Assumptions 
(Ranch  Hands  Only) 


Variable 


<18.6 


Unadjusted 


>18.6  C^  <18.6  >18.6 


Brain 

Thymus  and  Mediastinum 
Thyroid  Gland 
Bronchus  and  Lung 
Coion  and  Recrum 
Kidney  and  Bladder 
Prostate 
Testicles 
Dl-Defincd  Sites 
Carcinoma  In  Situ  of  Penis 
Carcinoma  In  Situ  of  Other 
and  Unspecified  Sites 
Hodgkin’s  Disease 
Leukemia 
Other  Malignant 

Neoplasms  of  Lymphoid 
and  Histiocytic  Tissue 


Skin  and  Systemic  Neoplasms 


NS  ns 


+:  C*T:  Rel»iiv«  risk  for  SIS. 6  citegory  lesi  thin  reUuve  risk  for  >18.6  c»tej<jry. 

S18.6  tnd  >U.a;  ReUtive  riik  1. 00  or  grejter. 

Sis. 6  ind  >18.6;  Relaiive  rirk  lesf  thm  1.00. 

NS/ni:  Not  signifiomt  (p>0.10). 

NS*/nj*:  Mirginilly  ligtiiilcani  (0.05<pi0.10). 

Ait^Jyji*  not  performed  due  to  jpuv  dm. 

Note:  P. value  given  if  p^O.OS. 

A  capital  “N3“  denote*  relative  risk  for  S18.6  category  lesa  tlian  relative  risk  for  >18.6  category  or  relative  risk 
1.00  or  greater.  A  lowercase  "ns”  denotej  relative  risk  for  Si  8,6  category  greater  than  relative  risk  for  >18.6 
category  or  relative  risk  less  than  1.00. 


TABLE  7«21.  (Continued) 

Summary  of  Current  Dioxin  and  Time  Analyses  for  Malignancy 
Variables  Based  on  Minimal  and  Maximal  Assumptions 
(Ranch  Hands  Only) 


Skin  Neoplasms 


AH 

Malignant 

Benign  (Non-31acks  oniyj 
Benign  (Blacks  Included) 
Uncertain  Behavior  or 

NS 

NS 

NS 

NS 

ns* 

ns 

ns 

ns 

ns 

ns 

as 

ns 

NS 

NS 

NS 

NS 

ns 

ns 

as 

ns 

NS 

ns 

NS 

NS 

Unspecified  Nature 

— 

— 

Cell  Type 

Basal  Cell  Carcinoma 

AU  Sites  Combined 

Ear,  Face,  Head,  and 

NS 

ns 

ns 

NS 

ns 

ns 

Neck 

Trunk 

Upper  Extremities 

ns 

ns 

ns 

NS 

-0.047 

NS 

ns 

ns 

ns 

NS 

ns 

NS 

Lower  Extremities 

*’ 

•• 

ns 

Other  Sites  and  NOS 

- 

~ 

NS 

- 

NS 

Sun  Exposure-Related 

Malignant  Skin  Neoplasms 


AH  Sites  Combined 

Ear,  Face,  Head,  and 
Neck 

NS 

ns 

ns 

ns 

ns 

NS 

ns 

ns 

Trunk 

ns 

ns 

ns 

ns 

ns 

Upper  Extremities 

ns 

ns 

ns 

NS 

NS 

Lower  Extremities 

"■ 

ns 

Other  Sites  and  NOS 

- 

- 

NS 

NS 
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TABLE  7-21.  (Continued) 


Summary  of  Current  Dioxin  and  Time  Analyses  for  Malignancy 
Variables  Based  on  Minimal  and  Maximal  Assumptions 
(Ranch  Hands  Only) 


Minimal 

Adjusted 

Maximal 

Variable 

C*T 

<18.6 

>18.6  C*T 

<18.6 

>18.6 

Melanoma 

All  Sites  Combined 

Ear.  Face,  Head, 
and  Neck 

Trunk 

— 

— 

.. 

.. 

Upper  Extremities 

.. 

— 

— 

— 

— 

-- 

Lower  Extremities 

— 

— 

.. 

.. 

.. 

Other  Sites  and  NOS 

" 

— 

- 

- 

“ 

- 

Squamous  Cell  Carcinoma 

— 

— 

- 

— 

— 

Basal.Cell.  Carcinoma 
bv  Occupation 

Officer - 

Ear,  Face,  Head,  and 
Neck  vs.  None 

NS 

ns 

ns 

NS 

NS 

NS 

Officer  - 

Other  Sites  vs.  None 

NS 

ns 

ns 

Enlisted  Flyer  - 
Ear,  Face,  Head,  and 
Neck  vs.  None 

NS 

ns 

Enlisted  Flyer  - 

Other  Sites  vs.  None 

+0.017 

NS 

NS* 

+0.027 

NS 

NS* 

Enlisted  Groundcrew  - 
Ear,  Face,  Head,  and 
Neck  vs.  None 

NS 

ns* 

ns 

NS 

ns* 

ns 

Enlisted  Groundcrew  - 
Other  Sites  vs.  None 

NS 

ns 

ns 

NS 

ns 

ns 
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TABLE  7-21.  (Continued) 


Summary  of  Current  Dioxin  and  Time  Analyses  for  Malignancy 
Variables  Based  on  Minimal  and  Maximal  Assumptions 
(Ranch  Hands  Only) 


Adjusted 

Minimal _  _ Maximal 


Variable 

C*T 

<18.6 

>18.6 

C*T 

<18.6 

>18.6 

Malignant  Skin 
MgQclasm.bxQg.gucatiQa 

Officer  - 

Ear,  Face,  Head,  and 
Neck  vs.  None 

NS 

ns 

ns 

ns 

NS 

ns 

Officer  - 

Other  Sites  vs.  None 

NS 

ns 

ns 

Enlisted  Flyer  - 
Ear,  Face,  Head,  and 
Neck  vs.  None 

NS 

ns 

Enlisted  Flyer  - 
Other  Sites  vs.  None 

+0.017 

NS 

NS* 

+0.026 

NS 

NS* 

Enlisted  Groundcrew  - 
Ear,  Face,  Head,  and 
Neck  vs.  None 

NS 

ns* 

ns 

NS 

ns 

ns 

Enlisted  Groundcrew  - 
Other  Sites  vs.  None 

NS 

ns 

ns 

NS 

ns 

ns 

Basal  Cell  Carcinoma 

(Numbgrl 

One  vs.  None 

NS 

ns 

ns 

ns 

ns 

ns 

Multiple  vs.  None 

ns 

ns 

ns 

NS 

ns 

ns 

Systemic  Neoplasms 

All 

NS 

NS 

NS 

ns 

+0.036 

NS* 

Malignant 

ns 

ns 

ns 

ns 

NS 

ns 

Benign 

NS 

NS 

+0.026 

NS 

+0.030 

+0.003 

Uncertain  Behavior 
or  Unspecified  Nature 

— 

— 

— 

» 

.. 

.. 

Malignant_Svsiemic  Neoplasms 
bv  Locarion/Site 

Ear,  Face,  Head,  and 

Neck 

Oral  Cavity,  Pharynx, 
and  Larvnx 
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TABLE  7-21.  (Continued) 


Summary  of  Current  Dioxin  and  Time  Analyses  for  Malignancy 
Variables  Based  on  Minimal  and  Maximal  Assumptions 
(Ranch  Hands  Only) 


Minimal 

Adjusted 

..  Maximal . 

Variable 

<18.6 

>18.6  C*T 

<18.6 

>18.6 

Malignant  Systemic.  Neoplasms 
by:.Location/Site  (continued) 

Brain 

Thymus  and  Mediastinum  -- 

— 

— 

— 

— 

— 

Thyroid  Gland 

— 

— 

— 

— 

Bronchus  and  Lung 

— 

— 

— 

Colon  and  Recnim 

— 

— 

.. 

Kidney  and  Bladder 

— 

ns 

— 

— 

ns 

Prostate  - 

Testicles  - 

— 

Dl-Defincd  Sites  ~ 

•• 

•• 

Carcinoma  In  Situ  of  Penis  - 

— 

— 

Carcinoma  In  Sim  of  Other 
and  Unspecified  Sites  - 

HodgJdn’s  Disease  - 

- 

— 

— 

Leukemia 

— 

Other  Malignant 

Neoplasms  of  Lymphoid 
and  Histiocytic  Tissue  -- 

•• 

•  • 

Skin  and  Systemic  Neoplasms 

All  NS 

ns 

NS 

NS 

NS 

NS 

+;  C*T:  Relitivs  riik  for  S18.6  category  less  than  relative  risk  for  >18.6  categoi;'. 

S18.6  and  >18.6:  Relative  risk  1.00  or  greater. 

S18.6  and  >18.6:  Relative  risk  less  than  1.00. 

NS/ns:  Not  significant  (p>0.l0). 

NS*/ns*:  Marginally  significant  (0.05<pi0.10). 

— :  Analysis  not  perfomsed  doe  to  sparse  data. 

Note:  P-value  given  if  ps,0.03. 

A  capital  “NS"  denotes  relative  risk  for  S18.6  category  less  than  relative  risk  for  >18.6  category  or  relatr.  s  risk 
1.00  or  greater.  A  lowercase  “ns”  denotes  relative  risk  for  SI  8,6  category  greater  than  relative  risk  for  >18.6 
category  or  relative  risk  less  than  1.00. 
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TABLE  7-22. 

Summary  of  Catgeorized  Current  Dioxin  Analyses  for 
Malignancy  Variables 
(Ranch  Hands  and  Comparisons) 


AH 

V 

NS 

NS* 

NS 

ns 

VS 

NS 

NS* 

NS 

ns 

Malignant 

V 

NS 

NS 

NS 

ns 

vs 

NS 

NS 

NS 

ns 

Benign  (Non-Blacks  only) 

V 

NS 

NS 

NS 

NS  ■ 

Benign  (Blacks  Included) 

V 

NS 

NS 

NS 

NS 

Uncertain  Behavior  or 

V 

NS 

Unspecified  Nature 

vs 

NS 

ns 

ns 

ilklLte 

Basal  Cell  Carcinoma 

AH  Sites  Combined 

V 

NS 

NS 

NS 

ns 

Ear,  Face,  Head,  and  Neck 

V 

0.019 

NS 

NS 

-0.032 

Trunk 

V 

NS 

NS 

NS 

NS 

Upper  Extremities 

V 

NS 

NS 

NS 

ns 

Lower  Extremities 

V 

- 

“ 

— 

— 

Other  Sites  and  NOS 

V 

0.011 

ns 

NS* 

NS 

TABLE  7*22.  (Continued) 


Summary  of  Categorized  Current  Dioxin  Analyses  for 
Malignancy  Variables 
(Ranch  Hands  and  Comparisons) 


Unadjusted 

Unknown  Low  High 

Verification  versus  versus  versus 

Variable _ Status  All  Background  Background  Background 


Sun  Exposure-Related  Malignant 


Skin  Neoplasms 

All  Sites  Combined  V 

Ear,  Face,  Head,  and  Neck  V 

Trunk  V 

Upper  Extremities  V 

Lower  Extremities  V 

Other  Sites  and  NOS  V 

Melanoma 

All  Sites  Combined  V 

Ear,  Face,  Head,  and  Neck  V 

Trunk  V 

Upper  Extremities  '' 

Lower  Extremities  V 

Other  Sites  and  NOS  V 


V 


NS 

NS 

NS 

ns 

0.026 

NS 

NS 

-0.050 

NS 

NS 

ns 

NS 

NS 

NS 

NS 

NS 

0.011 

ns 

NS* 

NS 

••• 

ns 

ns 

ns 

— 

NS 

- 

— 

— 

ns 

ns 

ns 

NS 

NS 

NS 

NS 

Squamous  Cell  Carcinoma 


TABLE  7-22.  (Continued) 


Summary  of  Categonzed  Current  Dioxin  Analyses  for 
Malignancy  Variables 
(Ranch  Hands  and  Comparisons) 


Unadjusted 


Variable 

Verificadon 

Status 

All 

Unknown 

versus 

Background 

Low 

versus 

Background 

High 

versus 

Background 

BasaLCslLCarziipgroa 

bv  Occuoarion 

Officer  - 

Ear.  Face,  Head,  and 
Neck  vs.  None 

V 

NS 

NS 

ns 

ns 

Officer  - 

Other  Sites  vs.  None 

V 

NS 

NS 

NS 

ns 

Enlisted  Flyer  - 
Ear,  Face,  Head,  and 
Neck  vs.  None 

V 

NS 

NS 

ns 

ns 

Enlisted  Flyer  - 

Other  Sites  vs.  None 

V 

0.003 

ns 

NS 

+0.020 

Enlisted  Groundcrew  - 
Ear,  Face,  Head,  and 
Neck  vs.  None 

V 

NS* 

NS 

NS 

ns* 

Enlisted  Groundcrew  - 
Other  Sites  vs.  None 

V 

NS* 

ns 

NS 

ns 

Sun  Exposure-Related 
Maligsaat  Skin 

Neoplasm  bv  Occuparion 

Officer - 

Ear,  Face,  Head,  and 
Neck  vs.  None 

V 

NS 

NS 

ns 

ns 

Officer - 

Other  Sites  vs.  None 

V 

NS 

NS 

NS 

ns 

TABLE  7-22,  (Continued) 


Summary  of  Categorized  Current  Dioxin  Analyses  for 
Malignancy  Variables 
(Ranch  Hands  and  Comparisons) 


Unadjusted 


Unknown  Low  High 

Verification  versus  versus  versus 


Enlisted  Flyer  - 

Ear.  race.  Head,  and 


Neck  vs.  None 

V 

NS 

NS 

ns 

ns 

Enlisted  Flyer  - 
Other  Sites  vs.  None 

V 

0.010 

ns 

NS 

40.049 

Enlisted  Groundcrew  - 
Ear,  Face,  Head,  and 

Neck  vs.  None 

V 

NS 

NS 

NS 

ns 

Enlisted  Groundcrew  - 
Other  Sites  vs.  None 

V 

NS* 

ns 

NS 

ns 

One  vs.  None 

V 

NS 

NS 

NS 

ns 

Multiple  vs.  None 

V 

NS* 

NS* 

NS 

ns 

Systemic  Neoplasms 

All 

V 

NS* 

ns* 

NS 

NS 

vs 

NS* 

ns* 

NS 

NS 

Malignant 

V 

0.001 

ns 

40.016 

ns 

Benign 

V 

0.044 

ns 

ns 

40.043 

Uncenain  Behavior 

V 

NS 

ns 

ns 

ns 

or  Unspecified  Nature 

vs 

NS 

ns 

ns 

ns 
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TABLE  7*22.  (Continued) 


Summary  of  Categorized  Current  Dioxin  Analyses  for 
Malignancy  Variables 
(Ranch  Hands  and  Comparisons) 


Unadjusted 

Unknown  Low  High 

Verification  versus  versus  versus 

Variable _ _ Status  All  Background  Background  Background 


Malignant  Systemic  Neoplasms 


bv  Location/Site 

Ear,  Face,  Head,  and  Neck  V 

Oral  Cavity,  Pharynx,  and 
Larynx  V 

Brain  V 

Thymus  and  Mediastinum  V 

Thyroid  Gland  V 

Bronchus  and  Lung  V 

Colon  and  Reoum  V 

Kidney  and  Bladder  V 

Prostate  V 

Testicles  V 

ni-Defincd  Sites  V 

Carcinoma  In  Situ  of  Penis  V 

Carcinoma  In  Situ  of  Other  and 
Unspecified  Sites  V 

Hodgkin’s  Disease  V 

Leukemia  V 


ns 

ns 

ns 

- 

ns 

ns 

ns 

- 

NS 

- 

- 

NS 

NS 

— 

~ 

ns 

ns 

ns 

0.006 

NS 

+0.033 

ns 

— 

ns 

NS 

ns 

— 

~ 

NS* 

— 

ns 

ns 

ns 

•• 

ns 

ns 

ns 

— 

NS 

TABLE  7*22.  (Continued) 


Summary  of  Categorized  Current  Dioxin  Analyses  for 
Malignancy  Variables 
(Ranch  Hands  and  Comparisons) 


Unadjusted 

Unknown  Low  High 

Vcriflcadon  versus  versus  versus 

Variable  Status  AH  Background  Background  Background 


Other  Malignant  Neoplasms 
of  Lymphoid  and 

Hisdocyde  Tissue  V  NS  NS  NS  ns 

Skin  and  Systemic  Neoplams 

All  V  NS  NS  NS  NS 

VS  NS  NS  NS  NS 


♦:  Jteluive  risk  1. 00  or  great-x 
•;  Relative  risk  less  than  1.00. 

V;  Verified  neoplasms  only. 

VS:  Verified  and  suspected  neoplasms. 

NS/ns:  Not  significant  (p>0.10). 

NS*/n5*;  Marginally  significant  (0.05<p<0.10). 

Analysis  not  performed  due  to  sparse  data. 

Note:  P-value  given  if  piO.05. 

A  capital  "NS"  denotes  relative  risk  1.00  or  greater;  a  lowercase  “ns"  denotes  relative  risk  less  than  1. 00;  a 
capital  “NS"  under  the  "All"  column  does  not  imply  directionality. 


TABLE  7-22.  (Continued) 


Siimmary  of  Categorized  Current  Dioxin  Analyses  for 
Malignancy  Variables 
(Ranch  Hands  and  Comparisons) 


Adjusted 


Variable 

Verificadon 

Status 

AU 

Unknown 

versus 

Background 

Low 

versus 

Background 

High 

versus 

Background 

Skin  Neoplasms 

B.dl3-ViQI 

All 

V 

NS 

NS 

NS 

ns 

VS 

NS 

NS 

NS 

ns 

Malignant 

V 

NS 

NS 

NS 

ns 

VS 

NS 

NS 

NS 

ns 

Benign  (Non-Blacks  only) 

V 

NS 

NS 

NS 

NS 

Benign  (Blacks  Included) 

V 

NS 

NS 

NS 

NS 

Uncertain  Behavior  or 

V 

•w 

Unspecified  Nature 

VS 

— 

— 

— 

•• 

Cell  Tvpe 

BasaJ  Cell  Carcinoma 

All  Sites  Combi;M‘d 

V 

NS 

NS 

NS 

ns 

Ear,  Face,  Head,  and  Neck 

V 

NS* 

NS 

NS 

ns* 

Trunk 

V 

NS 

NS 

NS 

NS 

Upper  Extremities 

V 

NS 

NS 

NS 

” 

Lower  Extremities 

V 

“ 

“ 

.. 

Other  Sites  and  NOS 

V 

0.035 

+0.024 

NS 
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TABLE  7-22.  (Continued) 


Summary  of  Categorized  Current  Dioxin  Analyses  for 
Malignancy  Variables 
(Ranch  Hands  and  Comparisons) 


Variable 

Verification 

Status 

All 

Unknown 

versus 

Backeround 

Adjusted 

Low 

versus 

Backj^round 

High 

versus 

Background 

Sun  Exposure-Related  Malignant 

Skin  Neoplasms 

All  Sites  Combined  V 

NS 

NS 

NS 

ns 

Ear.  ."ace.  Head,  and  Neck 

7 

NS 

NS 

NS 

as 

Trunk 

V 

NS 

NS 

ns 

NS 

Upper  Extremities 

V 

NS 

NS 

NS 

NS 

Lower  Extremities 

V 

- 

- 

- 

- 

Other  Sites  and  NOS 

V 

0.035 

- 

+ao24 

NS 

Melanoma 

All  Sites  Combined 

V 

- 

ns 

— 

Ear,  Face,  Head,  and  Neck 

V 

- 

- 

— 

Trunk 

V 

- 

- 

“ 

- 

Upper  Extremities 

V 

— 

“ 

- 

” 

Lower  Extremities 

V 

- 

- 

— 

Other  Sites  and  NOS 

V 

- 

- 

— 

Squamous  Cell  Carcinoma 

V 

NS 

NS 

NS 

NS 

TABLE  7-22.  (Continued) 

Summary  of  Categorized  Current  Dioxin  Analyses  for 
Malignancy  Variables 
(Ranch  Hands  and  Comparisons) 


Adjusted 

Unknown  Low  High 

Verification  vcnus  versus  versus 

Variable _ _ Status  All  Background  Background  Background 

B.asa],.,CclI.  Carcinoma 

bv  Occupation 

Officer  - 

Ear,  Face.  Head,  and  Neck 


vs.  None 

V 

NS 

NS 

ns 

" 

Officer  - 

Other  Sites  vs.  None 

V 

NS 

NS* 

NS 

.> 

Enlisted  Flyer  - 
Ear,  Face,  Head,  and  Neck 
vs.  None 

V 

NS 

NS 

ns 

ns 

Enlisted  Flyer  - 
Other  Sites  vs.  None 

V 

0.028 

NS 

-fO.017 

Enlisted  Groundcrew  - 
Ear,  Face,  Head,  and  Neck 
vs.  None 

V 

0.048 

NS 

NS 

ns 

Enlisted  Groundcrew  - 
O'Jier  Sites  vs.  None 

V 

NS* 

•• 

NS 

ns 

Sun  Exposure-Related  Malignant 
Skin  Neoplasm  bv  Occupation 

Officer  - 

Ear,  Face,  Head,  and  Neck 
vs.  None 

V 

NS 

NS 

ns 

Officer  - 

Other  Sites  vs.  None 

V 

NS 

NS 

NS 
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TABLE  7-22.  (Continued) 


Summary  of  Categorized  Current  Dioxin  Analyses  for 
Malignancy  Variables 
(Ranch  Hands  and  Comparisons) 


Adjusted 


Variable 

Verification 

Status 

All 

Unknown 

versus 

Background 

Low 

versus 

Background 

High 

versus 

Background 

Sun  Exposure-Related 
Malignant  Skin  Neoplasm 
bv  Occ'joation  ''conrinued') 

Enlisted  Flyer  - 

Ear,  Face,  Head,  and  Neck 
vs.  None 

V 

NS 

NS 

ns 

ns 

Enlisted  Flyer  - 

Other  Sites  vs.  None 

V 

NS* 

— 

NS 

+0.028 

Enlisted  Groundcrew  - 
Ear,  Face,  Head,  and  Neck 
vs.  None 

V 

NS 

NS 

NS 

ns 

Enlisted  Groundcrew  - 
Other  Sites  vs.  None 

V 

NS* 

— 

NS 

ns 

(Number) 

One  vs.  None 

V 

NS 

NS 

NS 

ns 

Multiple  vs.  None 

V 

NS* 

40.039 

+0.038 

ns 

Systemic  Neoplasms 

AH 

V 

0.021 

ns* 

NS 

NS* 

vs 

0.022 

-0.050 

NS 

NS* 

Malignant 

V 

0.002 

ns 

+0.004 

— 

Benign 

V 

0.011 

ns 

ns 

+0.010 

Uncertain  Behavior 

V 

NS 

ns 

ns 

ns 

or  Unspecified  Nature 

vs 

NS 

ns 

ns 

ns 
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TABLE  7-22.  (Continued) 

Summary  of  Categorized  Current  Dioxin  Analyses  for 
Malignancy  Variables 
(Ranch  Hands  and  Comparisons) 


Adjusted 


Variable 


Verification 
Status  AH 


Unknown  Low  High 

versus  versus  versus 
Background  Background  Background 


Ear,  Face,  Head,  and  Neck 

Oral  Cavirv,  Pharvnx.  and 
Larynx 


Thymus  and  Mediastinum 

Thyroid  Gland 

Bronchus  and  Lung 

Colon  and  Rectum 

Kidney  and  Bladder 

Prostate 

Testicles 

ni-Defincd  Sites 

Carcinoma  In  Situ  of  Penis 

Carcinoma  In  Situ  of  Other  and 
Unspecified  Sites 

Hodgkin’s  Disease 

Leukemia 


+0.014 


Other  Malignant  Neoplasnis 
of  Lymphoid  and 
and  Histiocvtic  Tissue 


TABLE  7-22.  (Continued) 


Summary  of  Categorized  Current  Dioxin  Analyses  for 
Malignancy  Variables 
(Ranch  Hands  and  Comparisons) 


Verification 

Variable  Status 

All 

Unknown 

versus 

Background 

Adjusted 

Low 

versus 

Background 

High 

versus 

Background 

Skin  and  Systemic  Neoplasms 

All  V 

NS 

NS 

NS 

NS 

VS 

NS 

NS 

NS 

NS 

Relative  risk  less  than  1. 00. 

+:  Relative  risk  1. 00  or  greater. 

V:  Verified  neoplasms  oniy. 

VS;  Verified  and  stispeeted  neoplasms. 

NS/ns:  Not  significant  (p>0.10). 

NS’Aii*;  Marginally  significant  (0.03<pi0.10). 

Analysis  not  performed  due  to  sparse  data. 

Note:  P-value  given  if  piO.05. 

A  capital  “NS"  denotes  relative  risk  1.00  or  greater,  a  lowercase  “ns"  denotes  relative  risk  less  than  1.00;  a 
capital  “NS"  under  the  “All"  column  does  not  imply  directionality. 
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Skin  Neoplasm  Analyses 

As  shown  in  Table  7-1,  the  frequency  of  participants  with  skin  neoplasms  were 
evaluated  from  several  different  perspectives:  behavior  (i.e.,  malignant,  benign,  uncertain 
behavior  or  unspecified  nature),  cell  type  (i.e.,  basal  cell  or  squamous  cell  carcinoma, 
melanoma,  and  sun  exposure-related  malignant  skin  neoplasm),  ceU  type  by  specified 
anatomical  location/site,  and  cell  type  and  specified  anatomical  location/site  by  occupation. 

Model  1:  Ranch  Hands  -  Log2  (Initial  Dioxin) 

In  general,  the  various  analyses  of  the  frequency  of  Ranch  Hands  having  skin  neoplasms 
did  not  indicate  a  positive  association  with  initial  dioxin.  For  the  most  part,  the  relative  risks 
estimated  from  the  unadjusted  and  adjusted  models  were  less  than  1  and  nonsignificant. 

When  significant  or  marginally  significant  relative  risks  were  found  they  were  usually  less 
than  1.  Significant  relative  risks  greater  than  1  were  found  in  the  occupation-specific 
analyses  comparing  the  frequencies  of  Ranch  Hand  enlisted  flyers  with  a  basal  cell  carcinoma 
of  other  sites  versus  those  Ranch  Hand  enlisted  flyers  without  a  basal  cell  carcinoma 
(unadjusted  analysis:  p=0.050  for  the  minimal  assumption,  p=0.0I5  for  the  maximal 
assumption;  adjusted  analysis:  p=<1.039  for  maximal  assumption).  Significant  or  marginally 
significant  relative  risks  greater  than  1  were  also  found  in  the  corresponding  analyses  of 
Ranch  Hand  enlisted  rlyers  for  sun  exposure-related  malignant  skin  neoplasms  of  other  sites 
versus  no  sun  exposure-reiated  malignant  skin  .neoplasm  (unadjusted  analysis:  p=0.052  for 
minimal  assumption,  p=0.015  for  maximal  assumption;  adjusted  analysis:  p=0.049  for 
maximal  assumption).  The  comparable  analyses  for  the  other  occupational  groups  had 
relative  risks  less  than  1.  These  inconsistent  results  suggest  that  other  factors  may  be 
involved  in  this  inaeasc  in  skin  malignancy  among  enlisted  flyers.  Only  a  limited  number  of 
analyses  for  melanoma  were  performed  due  to  sparse  data. 

Model  2:  Ranch  Hands  •  Log2  (Current  Dioxin)  and  Time 

In  general,  the  unadjusted  and  the  adjusted  analyses  of  the  various  skin  neoplasm 
variables  found  few  significant  interactions  between  current  dioxin  and  time  since  tour.  There 
were  individual  time  strata  with  significant  or  marginally  significant  relative  risks;  the  risks, 
in  general,  however,  were  less  than  1.  Similar  to  the  analyses  involving  initial  dioxin.  Ranch 
Hand  enlisted  flyers  with  a  basal  cell  carcinoma  of  other  sites  when  contrasted  with  Ranch 
Hand  enlisted  flyers  without  a  basal  cell  carcinoma  displayed  significant  current  dioxin-by¬ 
time  interactions  (p<0.030  for  unadjusted  and  adjusted  analyses  under  both  assumptions). 

In  both  the  unadjusted  and  the  adjusted  analyses,  the  relative  risks  were  greater  than  1  in 
each  time  stratum  and  were  significant  (p<0.040  for  the  unadjusted  analysis  under  each 
assumption)  or  marginally  significant  (p<0.060  for  the  adjusted  analysis  under  each 
assumption)  for  those  Ranch  Hand  enlisted  flyers  with  earlier  tours  (i.e.,  time  since  tour  over 
13.6  years).  Corresponding  analyses  of  Ranch  Hand  enlisted  flyers  with  a  sun  exposure- 
related  malignant  skin  neoplasm  of  other  sites  versus  Ranch  Hand  enlisted  flyers  without  a 
sun  exposure-related  malignant  skin  neoplasm  also  contained  significant  interactions 
between  current  dioxin  and  time  and  a  relative  risk  greater  than  1  in  each  time  stratum. 

Ranch  Hands  in  the  earlier  time  stratum  had  a  significant  or  marginally  significant  relative 
risk.  As  with  the  analysis  using  initial  dioxin,  only  a  limited  number  of :  nalyses  were 
performed  for  melanoma  because  of  sparse  data. 
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Model  3:  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category 

In  general,  the  unadjusted  and  adjusted  analyses  for  all  skin  neoplasms,  all  malignant 
skin  neoplasms,  benign  sldn  neoplasms,  and  all  sl^  neoplasms  of  uncertain  behavior  or 
unspecified  nature  exhibited  nonsignificant  overall  and  individual  contrasts  among  Ranch 
Hands  in  the  three  current  dioxin  categories  and  the  Comparisons  in  the  background  category. 
With  the  exception  of  the  high  versus  background  contrast  for  all  skin  neoplasms  and  the  high 
versus  background  contrast  for  all  malignant  skin  neoplasms,  most  of  the  individual  Ranch 
Hand  versus  Comparision  contrasts  displayed  relative  risks  that  were  greater  than  1  and 
nonsignificant  For  the  high  venus  background  contrasts  of  these  analyses,  the  relative  risks 
were  less  than  1  and  nonsignificant. 

The  unadjusted  and  adjusted  analyses  for  basal  cell  carcinoma  of  the  ear,  face,  nead,  and 
neck  exhibited  significant  (p=0.019)  and  marginally  significant  (p=0.087)  overall  contrasts, 
respectively.  In  the  unadjusted  andysis,  the  high  versus  background  contrast  had  a  relative 
risk  significantly  less  than  1  (p=0.032).  In  the  adjusted  analysis,  the  relative  risk  for  the  high 
versus  background  contrast  was  less  than  1  and  marginally  significant  (p=0.063).  The 
unadjusted  analysis  for  sun  exposure-related  malignant  skin  neoplasms  of  the  ear,  face, 
head,  and  neck  also  exhibited  a  significant  overall  contrast  (p=0.026)  and  a  relative  risk  for 
die  hig.h  versus  background  contrast  mat  was  less  than  and  significant  ■p=)).05n');  however, 
the  adjusted  analysis  was  not  significant. 

The  unadjusted  and  adjusted  analyses  for  basal  cell  carcinoma  of  other  sites  and  sites 
NOS  exhibited  significant  overall  contrasts  of  the  three  Ranch  Hand  current  dioxin  categories 
and  the  Comparison  background  category  (p=0.0n  and  p=0.035,  respectively).  The 
unadjusted  and  adjusted  analyses  had  relative  risks  greater  than  1  associated  with  the  low 
versus  background  contrasts  that  were  marginally  significant  (p=K).053)  and  significant 
(p=0.024),  respectively.  The  other  contrasts  were  nonsignificant 

In  general,  there  was  a  sparse  number  of  participants  with  melanoma.  Therefore,  only  a 
limited  number  of  analyses  could  be  performed  and  no  significant  contrasts  or  relative  risks 
were  noted. 

The  unadjusted  and  the  adjusted  analyses  exhibited  significant  overall  contrasts  for 
enlisted  flyers  with  a  basal  cell  carcinoma  of  other  sites  (p=0.003  and  p=0.028,  respectively). 
The  high  versus  background  contrast  displayed  a  significant  relative  risk  that  was  greater 
than  1  in  the  unadjusted  analysis  (p=0.020)  and  in  the  adjusted  analysis  {p=0.017).  The 
analyses  for  the  enlisted  groundcrew  contained  significant  or  marginily  significant  overall 
contrasts;  however,  the  associated  Ranch  Hand  versus  Comparison  contrasts  were  usually 
nonsignificant  Enlisted  flyers  with  a  sun  exposure-related  malignant  skin  neoplasm  of  other 
sites  also  exhibited  at  least  marginally  significant  overall  contrasts  and  significant  high 
versus  background  contrasts  with  relative  risks  greater  than  1. 

In  the  unadjusted  and  adjusted  analyses  for  participants  with  multiple  basal  cell 
carcinoma  versus  no  basal  ceil  carcinoma,  there  were  marginally  significant  overall  contrasts 
in  the  unadjusted  analysis  (p=0.053)  and  the  adjusted  analysis  (p=0.078).  The  unknown 
versus  background  contrast  displayed  a  relative  risk  greater  than  1  that  was  marginally 
significant  in  the  unadjusted  analysis  (p=0.060)  and  significant  in  the  adjusted  analysis 
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(p=0.039).  In  the  unadjusted  analyses,  the  relative  risk  for  the  low  versus  background 
contrast  was  greater  than  1  but  nonsignificant  The  adjusted  relative  risk  for  this  contrast 
was  greater  than  1  and  significant  (p=0.038).  The  high  versus  background  contrasts  had 
nonsignificant  relative  risks  that  were  less  than  1. 

Systemic  Neoplasm  Analyses 

As  Table  7-1  shows,  the  frequency  of  participants  with  systemic  neoplasms  were 
evaluated  for  two  different  characteristics:  behavior  and  locadon/site. 

Model  J:  Ranch  Hands  -  Logi  (Initial  Dioxin) 

For  both  the  unadjusted  and  the  adjusted  analyses  of  all  systemic  neoplastiu.  (benign 
and  malignant  combined),  significant  relative  risks  greater  than  1  were  found  under  the 
maximal  assumption  (p=0,009  and  p=0.(X)6,  respectively)  and  nonsignificant  relative  risks 
greater  than  1  were  found  under  the  minimal  assumption.  The  unadjusted  analysis  of  Ranch 
Hands  with  a  malignant  systemic  neoplasm  under  the  minimal  assumption  yielded  a  relative 
risk  less  than  1  that  was  significant  (p=0.048)  with  the  relative  risks  from  the  other  analyses 
also  being  less  than  1  but  nonsignificant,  "nie  unadjusted  and  the  adjusted  relative  risks  for 
Ranch  Hands  with  a  benign  systemic  neoplasm  were  significant  and  greater  than  1  in  both  the 
minimal  analysis  ip=0.022  and  p=4).015,  respectively)  and  the  maximal  analysis  ('p=0.001  and 
p<0.(X)l,  respectively).  In  these  analyses,  the  benign  systemic  neoplasms  were 
predominantly  lipomas  (approximately  75  percent);  also  found,  but  with  less  frequency,  were 
hemangiomas,  dermoid  cysts,  fibromas,  benign  adenolyrjphoma,  neurofibroma,  facial  fibroma, 
and  adenoma.  The  unadjusted  and  adjusted  analyses  of  the  frequency  of  Ranch  Hands  with  a 
systemic  neoplasm  of  uncertain  behavior  or  tmspecified  nature  yielded  nonsignificant  relative 
risks. 

For  the  most  pan,  unadjusted  and  adjusted  analyses  of  the  systemic  neoplasms  could 
not  be  performed  by  location/site  due  to  the  sparse  number  of  Ranch  Hands  with  a  systemic 
neoplasm  at  an  individual  location/site.  For  the  few  location/sites  for  which  analyses  were 
performed  (kidney  and  bladder,  prostate,  testicles,  and  other  malignant  neoplasms  of 
lymphoid  and  histiocytic  tissue),  the  relative  risks  were  nonsignificant. 

Model  2:  Ranch  Hands  -  Log2  (Current  Dioxin)  and  Time 

The  unadjusted  and  adjusted  analyses  of  the  frequency  of  Ranch  Hands  with  systemic 
neoplasms  (benign  and  malignant  combined)  exhibited  nonsignificant  interactions  between 
current  dioxin  and  time  since  tour.  However,  marginally  significant  relative  risks  greater  than 
1  were  found  under  the  maximal  assumption  (unadjusted  p=0.098;  adjusted,  p=0.065)  for 
Ranch  Hands  with  earlier  tours  (over  18.6  years).  In  the  adjusted  andysis,  a  significant 
relative  risk  greater  than  1  (p=0.036)  was  found  under  the  maximal  assumption  for  Ranch 
Hands  with  later  tours  (i.e.,  18.6  years  or  less). 

For  Ranch  Hands  with  malignant  systemic  neoplasms,  the  interactions  between  current 
dioxin  and  time  since  tour  were  nonsignificant  regardless  of  the  analysis  or  assumption. 

For  Ranch  Hands  with  benign  systemic  neoplasms,  the  interactions  between  current 
dioxin  and  time  since  tour  were  nonsignificant  However,  under  the  minimal  assumption,  the 
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unadjusted  and  adjusted  analyses  for  Ranch  Hands  with  earlier  tours  exhibited  significant 
relative  risks  greater  than  1  (p=0.035  and  p=0.026,  respectively).  Under  the  maximal 
assumption,  the  unadjusted  analysis  displayed  a  relative  risk  that  was  greater  than  1  and 
marginally  significant  for  Ranch  Hands  with  later  tours  (p=0.095)  and  a  relative  risk  greater 
than  1  and  significant  for  Ranch  Hands  with  earlier  tours  (p=0.0l3).  In  the  adjusted  analysis 
under  the  maximal  assumption,  the  relative  risks  of  both  time  strata  were  greater  than  1  and 
significant  (£18.6  years,  p=0.030;  ^18.6  years,  p=0.003). 

In  general,  the  analyses  by  site  of  the  frequency  of  Ranch  Hands  with  a  systemic 
neoplasm  were  limited  because  of  the  sparse  number  of  Ranch  Hands  with  a  systemic 
neoplasm  at  a  specified  site/location. 

Model  3:  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category 

In  the  unadjusted  analysis  for  Ranch  Hands  with  a  systemic  neoplasm,  the  overall 
contrast  of  Ranch  Hands  in  the  three  current  dioxin  categories  and  Comparisons  in  the 
background  category  was  marginally  significant  (p=0.087);  the  relative  risk  for  the  unknown 
versus  background  contrast  was  less  than  1  and  also  marginally  significant  (p=0.072).  The 
other  Ranch  Hand  versus  Comparison  contrasts  had  relative  risks  greater  than  1  that  were 
nonsignirlcant.  The  corresponding  adjusted  analyses  contained  a  significant  overall  contrast 
(p=0.021),  a  relative  risk  for  the  unknown  versus  background  contrast  that  was  less  than  1 
and  marginally  significant  (p=0.057),  and  a  high  versus  background  contrast  with  a  marginally 
significant  relative  risk  greater  than  1  (p=0.072).  The  adjusted  relative  risk  for  the  low 
versus  background  contrast  was  greater  than  1  but  nonsignificant.  After  including 
participants  with  suspected  neoplasms  in  the  analysis,  similar  results  were  produced. 

The  unadjusted  and  adjusted  analyses  for  malignant  systemic  neoplasms  indicated  that 
the  overall  contrast  of  Ranch  Hands  in  the  unknown,  low,  and  high  current  dioxin  categories 
and  Comparisons  in  the  background  category  was  significant  (p=0.001  and  0.002, 
respectively).  The  low  versus  background  contrast  had  significant  relative  risks  greater  than 
1  in  the  unadjusted  analysis  (p=0.016)  and  in  the  adjusted  analysis  (p=0.004).  No  Ranch 
Hands  in  the  high  current  dioxin  category  had  a  malignant  systemic  neoplasm.  The  unknown 
venus  background  contrasts  were  nonsignificant. 

For  benign  systemic  neoplasms,  the  unadjusted  and  the  adjusted  analyses  displayed 
significant  overall  contracts  among  Ranch  Hands  in  the  three  current  dioxin  categories  and 
Comparisons  in  die  background  category  (p=0.044  and  p=0.01 1,  respectively).  The  high 
versus  background  contrast  exhibited  a  significant  relative  risk  greater  than  1  in  the 
unadjusted  analysis  (p=0.043)  and  in  the  adjusted  analysis  (p=0.010). 

For  systemic  neoplasms  of  uncertain  behavior  or  unspecified  nature,  the  overall  contrast 
and  individual  Ranch  Hand  versus  Comparison  centrasts  were  nonsignificant  in  the 
unadjusted  and  the  adjusted  analyses. 

In  general,  the  analyses  by  site  of  the  frxquency  of  participants  with  a  systemic 
neoplasm  were  limited  because  of  the  sparse  numben.  TTic  unadjusted  and  adjusted 
analyses  of  participants  with  a  malignant  systemic  neoplasms  of  the  kidney  and  bladder 
produced  significant  overall  contrasts  among  the  three  Ranch  Hand  current  dioxin  categories 
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and  the  Comparison  background  category  (p=0.006  and  p=0.041,  respectively).  The  low 
versus  background  contrast  exhibited  a  significant  relative  risk  greater  than  1  in  the 
unadjusted  analysis  (p=0.033)  and  in  the  adjusted  analysis  (p=0.014).  No  Ranch  Hands  in 
the  high  current  dioxin  category  had  a  malignant  systemic  neoplasm  of  the  kidney  and 
bladder.  The  unknown  versus  background  contrasts  were  nonsignificant. 

Skin  and  Systemic  Neoplasm  Analysis 

As  Table  7-1  displays,  study  participants  with  either  a  skin  or  a  systemic  neoplasm 
were  combined  for  antdysis  to  investigate  the  association  with  initial  dioxin,  current  dioxin 
and  time  since  tour,  and  categorized  current  dioxin. 

Model  1:  Ranch  Hands  -  Log2  (Inidal  Dioxin) 

The  unadjusted  and  adjusted  analyses  of  the  frequency  of  Ranch  Hands  with  a  skin  or 
systemic  neoplasm  produced  nonsignificant  relative  risks. 


Model  2:  Ranch  Hands  -  Log2  (Current  Dioxin)  and  Time 

Under  each  assumption,  ±e  unadjusted  analysis  and  adjusted  analysis  of  the  frequency 
of  Ranch  Hanas  vun  a  skin  neoplasm  or  a  systemic  neoplasm  displayed  nonsignirlcant 
interactions  between  current  dioxin  and  time  since  tour. 


Model  3:  Ranch  Hands  and  Comparisons  by  Current  Dioxin  Category 

The  unadjusted  and  adjusted  analyses  of  participants  vrith  a  skin  or  a  systemic 
neoplasm  indicated  that  the  overall  contrast  of  the  three  Ranch  Hand  current  dioxin 
categories  and  the  Comparison  background  category  was  nonsignificant,  as  were  the 
individual  Ranch  Hand  versus  Comparison  contrasts. 

CONCLUSION 

In  summary,  the  analyses  generally  did  not  establish  a  significant  positive  association 
between  dioxin  and  the  presence  of  skin  neoplasms.  Significant  relative  risks  were  found  for 
the  skin  neoplasm  analyses;  however,  the  relative  risks  were  almost  always  less  than  1.  For 
the  analyses  focusing  on  enlisted  flyers  with  a  basal  cell  carcinoma  of  other  sites  (and  sun 
exposure-related  malignant  skin  neoplasms  of  other  sites),  relative  risks  were  found  to  be 
significant  and  greater  than  1.  However,  these  results  may  be  the  result  of  a  multiple- testing 
artifact,  since  they  were  not  noted  for  the  enlisted  groundcrew  who,  as  a  group,  had  higher 
levels  of  scrum  dioxin  than  the  enlisted  flyers. 

In  general,  the  analyses  using  all  systemic  neoplasms  combined  produced  some 
significant  or  marginally  significant  relative  risks  greater  than  1.  However,  after  performing 
the  analyses  separately  by  behavior  (malignant  neoplasms,  benign  neoplasms,  and 
neoplasms  of  uncenain  behavior  and  unspecified  nature),  the  analyses  of  participants  with  a 
benign  systemic  neoplasm,  such  as  lipomas,  were  found  to  have  significant  relative  risks 
greater  than  1  in  contrast  to  the  nonsignificant  relative  risks,  which  were  often  less  than  1,  for 
participants  with  a  malignant  systemic  neoplasm. 


The  study  provides  no  evidence  of  increased  incidence  for  the  neoplasms  most 
commonly  suspected  as  being  associated  with  exposure  to  chlorophenols  (HD,  NHL,  and 
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STS).  However,  the  number  of  participants  with  these  specific  neoplasms  was  small; 
therefore,  the  statistical  power  to  detect  small  or  moderately  elevated  relative  risks  was  low. 
There  is  no  evidence  in  these  data  of  a  relationship  between  dioxin  and  cither  skin  or 
systemic  cancer.  There  is  a  suggestion  of  a  dose-related  relationship  between  dioxin  and 
benign  systemic  neoplasms  (lipomas)  that  will  explored  in  greater  depth  in  the  1992  physical 
examination. 


CHAPTER  7 
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